
-|̂  TETRATECH 

March 10, 2015 

Mr. James Johnson 
On-Scene Coordinator 
U.S. Environmental Protection Agency, Region 7 
11201 Renner Boulevard 
Lenexa, Kansas 66219 

Subject: Data Deliverable Package 08 
West Lake Landfill Site, Bridgeton, Missouri 
CERCLIS ID: MOD079900932 
EPA Region 7, START 4, Contract No. EP-S7-13-06, Task Order No. 0058 
Task Monitor: James Johnson, On-Scene Coordinator 

Dear Mr. Johnson: 

Tetra Tech, Inc. is submitting the following analytical laboratory reports with associated data validation 
reports for sampling at locations off-site of the West Lake Landfill Site in Bridgeton. Missouri. 

Sample Delivery Group Analysis Type Sample Collection Date 
J2440 Volatile Organic Compounds 12/04/2014 
J9958 Alpha-emitting Ra and Isotopic U/Th 12/17/2014 
J9986 Alpha-emitting Ra and Isotopic U/Th 12/23/2014 
J10012 Alpha-emitting Ra and Isotopic U/Th 12/31/2014 
J10012 Gamma scan and gross alpha/beta 12/31 /2014 
J10086 Alpha-emitting Ra and Isotopic U/Th 01/06/2015 
J10086 Gamma scan and gross alpha/beta 01/06/2015 
J10181 Alpha-emitting Ra and Isotopic U/Th 01/14/2015 
J10273 Alpha-emitting Ra and Isotopic U/Th 01/21/2015 
J10333 Gamma scan and gross alpha/beta 01/28/2015 
60187128 Volatile Organic Compounds 01/28/2015 
PI5000232 Hydrogen Sulfide 01/19/2015 
PI5000342 Hydrogen Sulfide 01/28/2015 
PI5000481 Hydrogen Sulfide 02/04/2015 

If you have any questions or comments, please contact Rob Monnig at (816) 412-1775. 

Sincerely, 

^«/-Dave Kinroth 

Ted Faile, PG.CHMM 
START Program Manager 

0  7 ' V  40482947 

Enclosures Superfund 

cc: Debra Dorsey, START Project Officer (cover letter only) 
ou CFD 

X9025.14.0058.000 
415 Oak Street, Kansas City, MO 64106 

Tel 816.412.1741 Fax 816.410.1748 www.tetratech.com 



['"'ft:] TETRA TECH 

March 6, 2015 

Mr. James Johnson 
On-Scene Coordinator 
U.S. Environmental Protection Agency, Region 7 
11201 Renner Boulevard 
Lenexa, Kansas 66219 

Subject: Interim Data Summary of AreaRAE Measurements During Ongoing Baseline 
Off-Site Air Monitoring 
West Lake Landfill Site, Bridgeton, Missouri 
CERCLIS ID: MOD079900932 
EPA Region 7, START 4, Contract No. EP-S7-13-06, Task Order No. 0058 
Task Monitor: James Johnson, On-Scene Coordinator 

Dear Mr. Johnson: 

Tetra Tech, Inc. is submitting the attached Interim Data Summary Report regarding carbon monoxide, 
hydrogen sulfide, and sulfur dioxide measurements by RAE Systems, Inc., AreaRAE instruments during 
ongoing air monitoring at locations off site of the West Lake Landfill site (WLLS) in Bridgeton, 
Missouri. This monitoring is occurring during a baseline period prior to start of construction of an 
isolation barrier at WLLS. If you have any questions or comments, please contact me at (816) 412-1775. 

Sincerely, 

Robert Monnig, PE 
START Project Manager 

/~~ 
Ted Faile, PG, CHMM 
ST ART Program Manager 

Enclosures 

cc: Debra Dorsey, START Project Officer (cover letter only) 

X9025.14.0058.000 
415 Oak Street, Kansas City, MO 64 1 06 

Tel 816.412.1741 Fax 816.4 10.1748 www.tetratech.com 
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Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Knoxville, Tennessee) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 24, 2015 

Sample Delivery Group (SDG): J2440 

Sample Numbers: 
WAA-01-SU-PS-20141204, WAA-02-SU-PS-20141204, WAA-03-

SU-PS-20141204, WAA-04-SU-PS-20141204, WAA-04-SU-DU-

20141204, WAA-05-SU-PS-20141204, and WAA-00-SU-TB-

20141204 

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

 

 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified 

in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   24 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 
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DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 
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DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J2440 included five (5) environmental air (passivated canister) samples and 

two (2) QC samples (a field duplicate and a trip blank).    Samples were analyzed for volatile organic 

compounds via EPA Air Method TO-15.  The following summarizes the data validation that was 

performed. 

 

VOLATILE ORGANIC COMPOUND ANALYSIS 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 30 days 

from sample collection by canister to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  Satisfactory LCS and field duplicate sample analysis 

provided adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank yielded low concentrations (less than the reporting limit) of the common 

laboratory contaminant methylene chloride.   The similar concentrations of methylene chloride in the field 

blank and most other field samples were qualified as laboratory artifacts and flagged “U”.   The one result 

for methylene chloride above the reporting limit was qualified as estimated, possibly biased high, and 

flagged “J”. 

 

IV. Laboratory Control Sample (LCS) 

 

Most percent recoveries from the LCS analysis were within the established control limits.  However, 

recoveries of 1,1,2-trichloro-1,2,2-trifluoroethane (131 percent, versus QC limits of 70 to 130 percent) 

and 1,1-dichloroethene (133 percent, versus the same limits) exceeded QC limits.   The detected results 

for those two analytes were qualified as estimated, possibly biased high, and flagged “J”. 

  

V. Surrogates 

 

All surrogate recoveries were within QC limits.  No qualifications were applied. 

 

VI. Comments 

 

Many detected results were less than reporting limits, which correspond to the lowest calibration standard.   

The laboratory correctly reported these extrapolations as estimated (flagged “J”).  All results in the field 

duplicate pair were quite similar.  

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications added.  All data are usable as qualified for their 

intended purposes.   



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Knoxville
5815 Middlebrook Pike
Knoxville, TN 37921
Tel: (865)291-3000

TestAmerica Job ID: 140-2440-1
Client Project/Site: West Lake Landfill

For:
Tetra Tech EM Inc.
415 Oak Street
Kansas City, Missouri 64106

Attn: Ms. Emily Fisher

Authorized for release by:
12/17/2014 12:37:24 PM

Jamie McKinney, Senior Project Manager
(865)291-3000
jamie.mckinney@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:jamie.mckinney@testamericainc.com


Table of Contents

Client: Tetra Tech EM Inc.
Project/Site: West Lake Landfill

TestAmerica Job ID: 140-2440-1

Page 2 of 35
TestAmerica Knoxville

12/17/2014

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Detection Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Surrogate Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Lab Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Definitions/Glossary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Qualifiers

Air - GC/MS VOA

Qualifier Description

* LCS or LCSD exceeds the control limits

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

B Compound was found in the blank and sample.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1

Project/Site: West Lake Landfill

Job ID: 140-2440-1

Laboratory: TestAmerica Knoxville

Narrative

Job Narrative

140-2440-1

Comments

No additional comments. 

Receipt 

The samples were received on 12/9/2014 10:15 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.

Air - GC/MS VOA 

Method(s) TO 14A, TO 15 LL, TO-14A, TO-15: EPA methods TO-14A and TO-15 specify the use of humidified “zero air” as the blank reagent 

for canister cleaning, instrument calibration and sample analysis.  Ultra-high purity humidified nitrogen from a cryogenic reservoir is used 

in place of “zero air” by TestAmerica Knoxville.

Method(s) TO-15: The following analyte(s)  recovered outside control limits for the LCS associated with batch 2031: 1,1,-dichloroethene 

and 1,1,2-trichloro-1,2,2-trifluoroethane.  This is not indicative of a systematic control problem because these were random marginal 

exceedances.  Qualified results have been reported.

The continuing calibration verification (CCV) associated with batch 2031 exhibited % difference of > 30% for the following analyte(s) 

1,1-dichloroethene, 1,1,2-trichloro-1,2,2-trifluoroethane and chloromethane, however the results were within the LCS acceptance limits.  

The EPA method requires that all target analytes in the continuing calibration verification standard be within 30% difference from the initial 

calibration.  According to the laboratory standard operating procedure, the continuing calibration is acceptable if it meets the laboratory 

control sample acceptance criteria.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Knoxville
Page 4 of 35 12/17/2014
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Detection Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Client Sample ID: WAA-01-SU-PS-20141204 Lab Sample ID: 140-2440-1

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

0.20 ppb v/v

MDL

0.031

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.094 TO-15

Benzene 0.20 ppb v/v0.056 Total/NA10.24 TO-15

Carbon tetrachloride 0.20 ppb v/v0.038 Total/NA10.096 J TO-15

Chloromethane 0.50 ppb v/v0.16 Total/NA10.70 TO-15

Dichlorodifluoromethane 0.20 ppb v/v0.068 Total/NA10.46 TO-15

Methylene Chloride 0.50 ppb v/v0.13 Total/NA10.39 J B TO-15

Toluene 0.20 ppb v/v0.12 Total/NA10.28 TO-15

Trichlorofluoromethane 0.20 ppb v/v0.024 Total/NA10.21 TO-15

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

1.5 ug/m3

MDL

0.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.72 TO-15

Benzene 0.64 ug/m30.18 Total/NA10.76 TO-15

Carbon tetrachloride 1.3 ug/m30.24 Total/NA10.60 J TO-15

Chloromethane 1.0 ug/m30.33 Total/NA11.4 TO-15

Dichlorodifluoromethane 0.99 ug/m30.34 Total/NA12.3 TO-15

Methylene Chloride 1.7 ug/m30.45 Total/NA11.4 J B TO-15

Toluene 0.75 ug/m30.45 Total/NA11.0 TO-15

Trichlorofluoromethane 1.1 ug/m30.13 Total/NA11.2 TO-15

Client Sample ID: WAA-02-SU-PS-20141204 Lab Sample ID: 140-2440-2

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

0.20 ppb v/v

MDL

0.031

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.088 TO-15

Benzene 0.20 ppb v/v0.056 Total/NA10.24 TO-15

Carbon tetrachloride 0.20 ppb v/v0.038 Total/NA10.070 J TO-15

Chloromethane 0.50 ppb v/v0.16 Total/NA11.0 TO-15

Dichlorodifluoromethane 0.20 ppb v/v0.068 Total/NA10.51 TO-15

Methylene Chloride 0.50 ppb v/v0.13 Total/NA10.43 J B TO-15

Toluene 0.20 ppb v/v0.12 Total/NA10.25 TO-15

Trichlorofluoromethane 0.20 ppb v/v0.024 Total/NA10.23 TO-15

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

1.5 ug/m3

MDL

0.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.68 TO-15

Benzene 0.64 ug/m30.18 Total/NA10.76 TO-15

Carbon tetrachloride 1.3 ug/m30.24 Total/NA10.44 J TO-15

Chloromethane 1.0 ug/m30.33 Total/NA12.1 TO-15

Dichlorodifluoromethane 0.99 ug/m30.34 Total/NA12.5 TO-15

Methylene Chloride 1.7 ug/m30.45 Total/NA11.5 J B TO-15

Toluene 0.75 ug/m30.45 Total/NA10.96 TO-15

Trichlorofluoromethane 1.1 ug/m30.13 Total/NA11.3 TO-15

Client Sample ID: WAA-03-SU-PS-20141204 Lab Sample ID: 140-2440-3

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

0.20 ppb v/v

MDL

0.031

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.12 TO-15

1,2,4-Trimethylbenzene 0.20 ppb v/v0.063 Total/NA10.12 J TO-15

Benzene 0.20 ppb v/v0.056 Total/NA10.27 TO-15

Carbon tetrachloride 0.20 ppb v/v0.038 Total/NA10.11 J TO-15

Chloromethane 0.50 ppb v/v0.16 Total/NA11.0 TO-15

Dichlorodifluoromethane 0.20 ppb v/v0.068 Total/NA10.55 TO-15

Ethylbenzene 0.20 ppb v/v0.068 Total/NA10.069 J TO-15

Methylene Chloride 0.50 ppb v/v0.13 Total/NA10.72 B TO-15

TestAmerica Knoxville

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Client Sample ID: WAA-03-SU-PS-20141204 (Continued) Lab Sample ID: 140-2440-3

m-Xylene & p-Xylene

RL

0.20 ppb v/v

MDL

0.12

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.16 TO-15

o-Xylene 0.20 ppb v/v0.061 Total/NA10.074 J TO-15

Toluene 0.20 ppb v/v0.12 Total/NA10.54 TO-15

Trichlorofluoromethane 0.20 ppb v/v0.024 Total/NA10.25 TO-15

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

1.5 ug/m3

MDL

0.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.89 TO-15

1,2,4-Trimethylbenzene 0.98 ug/m30.31 Total/NA10.60 J TO-15

Benzene 0.64 ug/m30.18 Total/NA10.85 TO-15

Carbon tetrachloride 1.3 ug/m30.24 Total/NA10.72 J TO-15

Chloromethane 1.0 ug/m30.33 Total/NA12.1 TO-15

Dichlorodifluoromethane 0.99 ug/m30.34 Total/NA12.7 TO-15

Ethylbenzene 0.87 ug/m30.30 Total/NA10.30 J TO-15

Methylene Chloride 1.7 ug/m30.45 Total/NA12.5 B TO-15

m-Xylene & p-Xylene 0.87 ug/m30.52 Total/NA10.69 J TO-15

o-Xylene 0.87 ug/m30.26 Total/NA10.32 J TO-15

Toluene 0.75 ug/m30.45 Total/NA12.0 TO-15

Trichlorofluoromethane 1.1 ug/m30.13 Total/NA11.4 TO-15

Client Sample ID: WAA-04-SU-PS-20141204 Lab Sample ID: 140-2440-4

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

0.20 ppb v/v

MDL

0.031

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1.48J *0.083 TO-15

1,2-Dichloroethane 0.20 ppb v/v0.047 Total/NA1.480.051 J TO-15

Benzene 0.20 ppb v/v0.056 Total/NA1.480.25 TO-15

Carbon tetrachloride 0.20 ppb v/v0.038 Total/NA1.480.087 J TO-15

Chloromethane 0.50 ppb v/v0.16 Total/NA1.481.0 TO-15

Dichlorodifluoromethane 0.20 ppb v/v0.068 Total/NA1.480.43 TO-15

Methylene Chloride 0.50 ppb v/v0.13 Total/NA1.480.36 J B TO-15

o-Xylene 0.20 ppb v/v0.061 Total/NA1.480.064 J TO-15

Toluene 0.20 ppb v/v0.12 Total/NA1.480.23 TO-15

Trichlorofluoromethane 0.20 ppb v/v0.024 Total/NA1.480.20 TO-15

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

1.5 ug/m3

MDL

0.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1.48J *0.63 TO-15

1,2-Dichloroethane 0.81 ug/m30.19 Total/NA1.480.21 J TO-15

Benzene 0.64 ug/m30.18 Total/NA1.480.80 TO-15

Carbon tetrachloride 1.3 ug/m30.24 Total/NA1.480.54 J TO-15

Chloromethane 1.0 ug/m30.33 Total/NA1.482.1 TO-15

Dichlorodifluoromethane 0.99 ug/m30.34 Total/NA1.482.1 TO-15

Methylene Chloride 1.7 ug/m30.45 Total/NA1.481.2 J B TO-15

o-Xylene 0.87 ug/m30.26 Total/NA1.480.28 J TO-15

Toluene 0.75 ug/m30.45 Total/NA1.480.86 TO-15

Trichlorofluoromethane 1.1 ug/m30.13 Total/NA1.481.1 TO-15

Client Sample ID: WAA-05-SU-PS-20141204 Lab Sample ID: 140-2440-5

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

0.20 ppb v/v

MDL

0.031

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.087 TO-15

Benzene 0.20 ppb v/v0.056 Total/NA10.27 TO-15

Carbon tetrachloride 0.20 ppb v/v0.038 Total/NA10.079 J TO-15

Chloromethane 0.50 ppb v/v0.16 Total/NA11.1 TO-15

TestAmerica Knoxville

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Client Sample ID: WAA-05-SU-PS-20141204 (Continued) Lab Sample ID: 140-2440-5

Dichlorodifluoromethane

RL

0.20 ppb v/v

MDL

0.068

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10.43 TO-15

Methylene Chloride 0.50 ppb v/v0.13 Total/NA10.31 J B TO-15

Toluene 0.20 ppb v/v0.12 Total/NA10.25 TO-15

Trichloroethene 0.20 ppb v/v0.036 Total/NA10.053 J TO-15

Trichlorofluoromethane 0.20 ppb v/v0.024 Total/NA10.22 TO-15

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

1.5 ug/m3

MDL

0.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.67 TO-15

Benzene 0.64 ug/m30.18 Total/NA10.87 TO-15

Carbon tetrachloride 1.3 ug/m30.24 Total/NA10.50 J TO-15

Chloromethane 1.0 ug/m30.33 Total/NA12.3 TO-15

Dichlorodifluoromethane 0.99 ug/m30.34 Total/NA12.1 TO-15

Methylene Chloride 1.7 ug/m30.45 Total/NA11.1 J B TO-15

Toluene 0.75 ug/m30.45 Total/NA10.95 TO-15

Trichloroethene 1.1 ug/m30.19 Total/NA10.29 J TO-15

Trichlorofluoromethane 1.1 ug/m30.13 Total/NA11.2 TO-15

Client Sample ID: WAA-04-SU-DU-20141204 Lab Sample ID: 140-2440-6

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

0.20 ppb v/v

MDL

0.031

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.088 TO-15

Benzene 0.20 ppb v/v0.056 Total/NA10.21 TO-15

Carbon tetrachloride 0.20 ppb v/v0.038 Total/NA10.065 J TO-15

Chloromethane 0.50 ppb v/v0.16 Total/NA11.1 TO-15

Dichlorodifluoromethane 0.20 ppb v/v0.068 Total/NA10.52 TO-15

Methylene Chloride 0.50 ppb v/v0.13 Total/NA10.35 J B TO-15

Toluene 0.20 ppb v/v0.12 Total/NA10.21 TO-15

Trichlorofluoromethane 0.20 ppb v/v0.024 Total/NA10.24 TO-15

1,1,2-Trichloro-1,2,2-trifluoroethane

RL

1.5 ug/m3

MDL

0.24

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J *0.68 TO-15

Benzene 0.64 ug/m30.18 Total/NA10.66 TO-15

Carbon tetrachloride 1.3 ug/m30.24 Total/NA10.41 J TO-15

Chloromethane 1.0 ug/m30.33 Total/NA12.3 TO-15

Dichlorodifluoromethane 0.99 ug/m30.34 Total/NA12.6 TO-15

Methylene Chloride 1.7 ug/m30.45 Total/NA11.2 J B TO-15

Toluene 0.75 ug/m30.45 Total/NA10.79 TO-15

Trichlorofluoromethane 1.1 ug/m30.13 Total/NA11.4 TO-15

Client Sample ID: WAA-00-SU-TB-20141204 Lab Sample ID: 140-2440-7

Methylene Chloride

RL

0.50 ppb v/v

MDL

0.13

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J B0.25 TO-15

Methylene Chloride

RL

1.7 ug/m3

MDL

0.45

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J B0.85 TO-15

TestAmerica Knoxville

This Detection Summary does not include radiochemical test results.
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Client Sample Results 
Client· Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample 10: WAA-01-SU-PS-20141204 
Date Collected: 12/04/14 15:46 
Date Received: 12/09/14 10:15 
Sample Contamer: Summa Car~~_te r 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier 

1:1. 1-Trichloroethane 
.. _ ------.---~-- -·- rw ·-- -- ---

1 1.2,2-Tetrachloroethane NO 

1, 1,2-Trlchloro-1,2,2- trtfluoroetha 0.094 15 

n e 
1, 1.2-Tnchloroelhane ND 

1 1-0ichloroethane ND 

1. 1 ·Di ch loroethene ND 

1,2,4-Tlichlorobenzene ND 

1,2,4-Trimethylbenzene ND 

1, 2 ·Dlchto ro-1 , 1. 2. 2-tetrartuoroetha ne ND 

1, 2-0tch lorobenzene ND 

1,2-0 lchtoroethane NO 

1,2-Dichloropropane NO 

1 3,5-Trimethylbenzene ND 

1.3-Dichlorobenzene ND 

1,4-Dtchtorobenzene ND 

Benzene 0.24 

Benzyt chloride ND 

Bromomethane ND 

Carbon tetrachloride 0.096 J 
Chlorobenzene ND 

Chloroethane ND 

Chloroform ND 

Chloromethane 0.70 

els-1 ,2-Dichtoroethene NO 

cis· 1.3-0ichtoropropene ND 

Dichlorodifluoromethane 0.46 

Ethylbenzene ND 

1. 2-Dibromoelhane (EOB) ND 

Hexachtorobutadiene NO 

Methylene Chlori de ~ V\ 
m·Xytene & p·Xylene ND 

o-Xylene NO 

Styrene NO 

Tetrachloroelhene NO 

Toluene 0.28 

trans-1.3-Dichloropropene ND 

Tnchtoroethene ND 

Tr lch loro fluoromethane 0.21 

Vinyl chlortde ND 

Analyte Rosu It Qualifier 

i.11-Tnchloroe1hane 
--... ~·-· -

ND 

1.1 .2.2-Tetrachloroethane ND 

1, 1,2-Trichloro-1,2,2-triffuoroeth a 0 .72 ~ 
ne 
1 1.2-Trichloroethane ND 

1.1-DichloroeUlane ND 

1 1-D1ch loroethen e NO . 
b+\J 6 1-Y 

RL MDL 
-·- -

0.20 0.030 

0.20 0.061 

0.20 0.031 

0.20 0.054 

0.20 0.026 

0.20 0.034 

1.0 0.098 

0.20 0.063 

0.20 0.032 

0.20 0 070 

0.20 0.047 

0.20 0.052 

0.20 0.065 

0.20 0.065 

0.20 0.064 

0.20 0.056 

0.40 0.078 

0.20 0.032 

0.20 0.038 

0.20 0.049 

0.20 0.035 

0.20 0.038 

0.50 0.16 

0.20 0.060 

0.20 0.074 

0.20 0.068 

0.20 0.068 

0.20 0.044 

1.0 0.o78 

~ 0 13 

0.20 0.12 

0.20 0 061 

0.20 0.058 

0.20 0.040 

0 20 0.12 

0.20 0 048 

0.20 0.036 

0.20 0.024 

0.20 0.071 

RL MOL 

1.1 0.16 

1.4 0.42 

1.5 0.24 

1.1 0 29 

0 81 0 11 

0.79 0 13 

f~<-<?f 
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Unit D PPi>.v/\/ ___ _ 
ppb vtv 

ppb v/v 

ppb v/v 

ppb Viv 

ppb Viv 

ppb Viv 

ppb Viv 

ppb v/v 

ppb vlv 

ppb v/v 

ppb v/v 

ppb Viv 

ppb Viv 

ppb v/v 

ppb v/v 

ppb v/v 

ppb Viv 

ppb VIV 

ppb v/v 

ppb V/v 

ppb v/v 

ppb Viv 

ppb vlv 

ppb Viv 

ppb VIV 

ppb v/v 

ppb vlv 

ppb VIV 

ppb v/v 

ppb Viv 

ppb Viv 

ppb VIV 

ppb vlv 

ppb VIV 

ppb Viv 

ppb v/v 

ppb vlv 

ppb v/v 

Unit D 
ug/m_3 __ .... -
ug/m3 

ug/rnJ 

ugim3 

ug/m3 

ugim3 

C)._ r1 ls-

Tes!America Job ID: 140-2440-1 

Lab Sample ID: 140-2440-1 
Matrix: Air 

Prepared Analyzed DllFac: 
-··-·--

- 12110/14 21 :01 1 

12110114 2t ·o1 

12/10/14 21.01 

12110/14 21 01 

12110/14 21 01 

12/10/14 21:01 

12110114 21·01 

12/10/14 2 1:01 

12/10/1 4 21 :01 

12110/14 21:01 

12/10/14 21.01 

12110114 21·01 

12/10/14 21 .01 

12110 /14 21 :01 

12/10/14 21:01 

12110/14 21 01 

12/10/14 21·01 

12/10/14 21 01 

12/10/14 21 01 

12/10114 21 ·01 

12110114 21 .01 

12/10/1 4 21 :01 

12/10/14 21·01 

12110/14 21 01 

12/10114 21 01 

12/10/14 21 01 

12110/14 21 01 

12/10/ 14 21 01 

12/ 10/14 21 ·01 

12/10/ 14 21 .01 

12/10/14 21 01 

12/10114 21 01 

12/10114 21 01 

12/10114 21 01 

12/10/14 21 01 

12/10114 21 01 

1211 0/1 4 21 01 

12/10/H 21 01 

12/10/14 21 01 

l>repuod Analyzed DU Fae 
-

12/10/14 2 1 01 1 

12/ 10114 2101 

12/1011 4 21 01 

12/10/14 21 01 

12/10/14 21 01 

12/10114 21 01 

Tes!America Knoxville 

12/17/2014 



Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-01 -SU-PS-20141204 Lab Sample ID: 140-2440-1 
Date Collected: 12f04/14 15:46 Matrix: Air 
Date Received: 12/09/1410:15 
Sample Contai!'~: .summ~ Cani~ter 6L 

Method: T0-15 - Volatire Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier RI. MOL Unit 0 Prepared Analyzed OU Fae 
i"I4-Trichloroi,enzen-e----··---····· -----ml -- ... ··-·· -·---- ----6:73 uglm3 ___ ·-·····----- w 1oif.i·2r o·1 7.4 1 
1,2.4-Trimethylbenzene ND 0.98 0.31 uglm3 12/10/14 21·01 

1,2-Dichloro· 1, 1.2,2-tetrafluoroethane ND 1.4 0.22 ug/ml 12110/14 21.01 
1.2-Dlchlorobenzene ND 1.2 0.42 uglm3 12110/14 21 :01 
1, 2-Dichloroelhane ND 0.81 0.19 uglm3 12110114 21 01 
1, 2-Dichloropropane ND 0.92 0.24 ug/m3 12/10114 21.01 

1, 3,5-Trimethylbenzene ND 0.98 0.32 uglm3 12110114 21 .01 
1, 3-Dichlorooenzene ND 1.2 0.39 uglm3 12110/ 14 21 :01 
1,4-Dichlorobenzene ND 1.2 0.38 uglm3 12110/ 14 21 :01 

Bem:('ne 0.76 0.64 0.18 ug/m3 12110114 21 :01 
Beozyl chloride ND 2.1 0.40 ug/m3 12110/14 21 .01 

Bromomethane ND 0.78 0.12 uglm3 12/10/14 21 ·01 

Carbon tetrachloride 0.60 J 1.3 0.24 uglm3 12110/14 21"01 

Chlorobenzene NO 0.92 0.23 uglm3 12110/14 21 ·01 

Chloroe1hane ND 0.53 0.092 uglm3 12110/14 21 :01 

Chloroform NO 0.98 0.19 uglm3 12/10114 21.01 

Chloromethane 1.4 1.0 0.33 uglm3 12/10/14 21:01 

cis· 1 .2-Dichloroethene ND 0.79 0.24 uglrn3 12110/14 21:01 

cis-1,3-Dichloropropene ND 0.91 0.34 uglm3 12/10/14 21:01 

Dichlorodi lluoromcthane 2.3 0.99 0.34 uglm3 12110114 21 :01 

Elhylbenzene ND 0.87 0.30 uglm3 12/10/14 21.01 

1,2-Dibromoethane (EOB) ND 1.5 0.34 uglm3 12110/ 14 21 01 

Hexachlorobutadiene ND 11 0.83 uglm3 12110114 21 01 

Methylene Chloride •14 I 11. t.,{ @ 0.45 uglm3 12110114 21 :01 

m-Xylene & p-Xylene ND 0.87 0.52 uglm3 12/10/14 21 :01 

o-Xylene ND 0.87 0.26 ugfm3 12110/ 14 21 :01 

Styrene ND 0.85 0.25 ug/m3 12110/14 21 :01 

Tetrachloroethene ND 1.4 0.27 ugfm3 12110/14 21 :01 

Toluene 1.0 0.75 0.45 ug/m3 12110/14 21 :01 

trans-1 ,3-0ichloropropene ND 0.91 0.22 ug/m3 12110/ 14 21 :01 

Tricnloroethene ND 1.1 0.19 uglm3 12/10/14 21 01 

Trlchlorofluoromethane 1.2 1.1 0.13 uglm3 12110114 21 :01 

Vinyl chloride ND 0.51 0.18 uglm3 12/10114 21 .01 

Surrogato %Rccovety Qualifier Limits Proparcd Analyzed Di/Fae 

4:Broi-nonuor0benzene(Sun) ----- - -g5:140- 1iliOIT.fiToi · 100 1 

Client Sample 10: WAA-02-SU-PS-20141204 Lab Sample ID: 140-2440-2 
Date Collected: 12104114 14:27 Matrix: Air 
Date Received: 12/09/1 4 10:15 
Sample Container: Summa Canister 6L 

Method: T0-15 - Volat ile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL Unit 0 Prepared Analyzed Oil Fae 
1.1. 1-Trichloroethane-·---·-·---· ----No ----- 0:20 ---0.030 ------ ------·-ppb y/y 12/10/14 22 26 1 

l , 1,2.2-Tetrachloroelttane ND 0.20 0.061 ppb y/y 12110/1 4 22:26 

1, 1,2· Trichlo ro-1,2,2-tr ifl uo roetha 0.088 :;u- 020 0.031 ppb Vfv 12/10114 2?. 26 

ne 
1, 1.2-Tnchloroe1hane ND 0.20 0.054 ppl> y/y 12110114 7.2.26 

rfVt=- ?-Lt Pel lb 
TestAmerica Knoxville 
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Client Sample Results 
Client· Tetra Tech EM Inc. TestAmerica Job ID. 140-2440-1 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-02-SU-PS-20141204 Lab Sample ID: 140-2440-2 
Date Collected: 12/04/14 14:27 Matrix: Arr 
Date Received: 12/0911410:15 
Sample C~nt!h~er: Summa ~anis!er 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air (Continued) 
Analyte RHUlt Qualifier RL MOL Unit 0 Prepared Analyzed on Fae 

1 1-Dichloroethane 
·-------- - ··- -·· ND 

----·-· - -··--·0:-152'6 ppb vlv ·-·- ··--·--
12irii/14 22'26 0 20 1 

1, 1-D•chloroethene ND • 0.20 0.034 ppb vlv 1211011 4 22:26 

1,2,4-Trichlorobenzene ND 1.0 0 098 ppb vlv 12110114 22 26 

1,2 4-Trimethylbenzene ND 0.20 0 063 ppb vlv 12/10/14 22.26 

1,2-Dichloro-1, 1,2,2· tetrafluoroethane ND 020 0.032 ppb Viv 12110/14 22·20 

1.2-Dichlorobenzene NO 0.20 0.070 ppb vfv 12/10114 22 26 

1,2-Dichloroethane NO 0.20 0 047 ppb vfv 12110/14 22:26 

1.2.D1chloropropane NO 0.20 0.052 ppb v/v 12110/14 22'26 

1.3.5-Trimethylbenzene ND 0.20 0.065 ppb Viv 12110114 22'26 

1,3·Dichlorobenzene ND 0.20 0.065 ppb vfv 12110/14 22 26 

1,4-Dichlorobenzene NO 0.20 0.064 ppb vtv 12/10/14 22 26 

Benzene 0.24 0.20 0.056 ppb vlv 12110/14 22 26 

Benzyl chloride ND 0.40 0.078 ppb vfv 12/10114 22 26 

Bromomethane ND 0 20 0.032 ppb Viv 12110/14 22.28 

Carbon tetrachloride 0.070 J 0.20 0.038 ppb vfv 12110114 22:26 

Chlorobenzene ND 0.20 0.049 ppb Viv 12110114 22.26 

Chloroethane ND 0.20 0.035 ppb Viv 12110/14 22. 26 

Chloroform ND 0.20 0.038 ppb VIV 12/10114 22 26 

Chloromethane 1.0 0.50 0.16 ppb v/v 12110/1 4 22.26 

c1s-1. 2-Dichloroethene ND 0.20 0.060 ppb vlv 12110/14 22.26 

cls-1, 3-Dichloropropene NO 0.20 0.074 ppb VIV 12/10/14 22:26 

D lchlorodilluoromethane 0.51 020 0.068 ppb v/v 12110114 22.26 

Ethyl benzene NO 0.20 0068 ppb vlv 12110/14 22:26 

1,2-Dibromoethane {EOB) ND ll.20 0 044 ppb VIV 1211 0114 22·26 

Hexachlorobutadiene NO 1.0 0.078 ppb vfv 12/10/14 22 26 

Methylene Chloride o.ta JS- ~ <E9 0.13 ppb v/v 12110/14 22 26 

m-Xytene & p-Xylene ND 0.20 0.12 ppb vlv 12110114 22·26 

o-Xylene ND 0.20 0.061 ppb VIV 12/10114 22'26 

Styrene NO 0.20 0.058 ppb v/v 12/10/14 22:26 

Tetrachloroethene ND 0.20 0.040 ppb Viv 12110/14 22 26 

To luene 0.25 0.20 0 12 ppb v/v 12/10/14 22.26 

trans-1,3-0 ichloropropene ND 0.20 0.048 ppb vfv 12/10/14 22 26 

Trichtoroetflene ND 0.20 0 036 ppb Viv 12/10/14 22'26 

Trfchlorof luoromet hane 0.23 0.20 0.024 ppb vlv 12110/14 22 26 

Vinyl chloride ND 0.20 0 071 ppb vfv 12110/14 22 26 

Analyte Rea ult Qualifier RL MOL Unit D Prepared Analyzod Oil Fae 

1. 1.1-Tnchloroetha-ne - ND 11 -·0 16 uglm3 "'1211o1i4 22 26 1 

1.1.2,2· Tetrachloroethane NO 1.4 0.42 uglm3 12110114 22 26 

1, 1,2-Trichloro- 1.2,2· trifluoroet ha 0.6~ 1.5 0.24 ugh113 12110/14 22 26 

ne 
1.1,2-Tnchtoroethane ND 1 1 0.29 ug/m3 12110/14 22 26 

1 1 ·0ichloroethane ND 0.81 0 11 ug/m3 12110/14 22 26 

1. 1-Dtchloroe\hene ND 079 01 3 ug/m3 12/10/14 22'26 

1,2,4-Tricfltorobenzene ND 7.4 0.73 ug/m3 12110114 22'26 

1.2.4-Tr1methylbenzene ND 0 98 0 31 uglm3 12/10114 22 26 

1,2·Dichloro-1, 1,2,2-tetralluoroethane ND 1.4 0.22 ug/m3 12/10/14 22 26 

1 2-Dtchlorobenzene NO 1.2 0.42 Ug/m3 12110114 22'26 

1,2-Dtchloroetflane ND 

L1Ut. 
0.81 0.19 ug/m3 12110114 22 26 

1-<t ~/~ 
TeslAmerica Knoxville 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-02-SU-PS-20141204 
Date Collected: 12/04/14 14:27 
Date Received: 12/09/14 10:15 
Sample Contai_ner: Summa Canister 6l 

Method; T0-15 · Volatile Organ ic Compoun ds in Ambient Air (Continued} 
Analyte Result Qualifier RL MOL --- --·-·-.. ·--- ----.--- --- .............. _. __ 

........._. ..... ·-···--·--· 
1,2-Dichloropropane ND 0.92 0.24 

1,3.5-Trimethylbenzene ND 0.98 0.32 

1.3-0ichlorobenzene NO 1.2 0.39 

1,4·Dichtorobenzene ND 1 2 0,38 

Benzene 0.76 0.64 0.18 

Benzyl chloride NO 2.1 0.40 

Bromomethane ND 0.78 0.12 

Carbon tetrachloride 0.44 J 1.3 0.24 

Chlorobenzene ND 0.92 0.23 

Chloroelhane NO 0.53 0.092 

Chloroform ND 0.98 0.19 

Chloromethan& 2 .• 1 1.0 0.33 

ci s-1 2-Dichloroelhene ND 0.79 0.24 

cis-1, 3·Dichloropropene NO 0.91 0.34 

Dlchlorodifluoromethane 2.5 0.99 0.34 

Elhylbenzene ND 0.87 0 30 

1,2-Dibromoethane (EDB) ND 1.5 0.34 

Hexachlorobutadiene NO 11 0.83 

Methylene Chl oride -+-5-:t-9 (,t @ 0.45 

m-Xylene & p.Xytene ND 0,87 0.52 

o-Xylene ND 0.87 0.26 

Styrene ND 0.85 0.25 

Tetrachloroethene NO 1.4 0.27 

Toluene 0.96 0.75 045 

trans-1 ,3-0ichloropropene ND 0.91 0.22 

Tnchloroelhene ND 1.1 0.19 

Trichlorofluoromethane 1.3 1.1 0.13 

Vinyl chloride ND 0.51 0.18 

Su"ogate %Racovery Qwal/ller Umhs 
4-Bromofluorobe-;;zene (Sun? 102 60.140 

Client Sample ID: WAA-03-SU-PS-20141204 
Date Collected : 12/04/14 15:02 
Date Received: 12/09/1410:15 
Sample Container: Summa Cants!er GL 

Method: T0-1 5 - Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL MDL 

1 1 • 1-T nchloroethane NO 0.20 0030 

1.1 .2 2-Tetrachloroelhane NO 0.20 0.061 

1 , 1,2· Trich loro-1,2,2·lri fluoroetha 0. 1 2~ 0.20 0 031 

ne 
1, 1,2-Trfchloroethane ND 020 0.054 

1.1· Drchloroethane ND 0.20 0026 

1, 1-0ichloroelhene ND 0.20 0.034 

1 2 4-Tnchlorobenzene ND 1.0 0098 

1,2,4-Trimethyl benzene 0.12 J 0.20 0.063 

1, 2-Dichloro-1, 1,2,2-tetranuoroethane ND 0.20 0.032 

Unit -----uglm3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/ m3 

ugim3 

ug/m3 

ug/m3 

ug/m3 

ugim3 

ug/ m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ugi m3 

ug/m3 

ug/m3 

uglm3 

uglrr13 

ug/m3 

uglml 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

Unit 

ppb v/\/ 

ppb Viv 

ppb v/v 

ppb v/v 

ppb VIV 

ppb v/v 

ppb Viv 

ppb v/v 

ppb v/v 

tf\Jf- qpt- /) 
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0 

D 

TestAmenca Job ID: 140-2440-1 

Lab Sam pf e ID: 140-2440-2 
Matrix: Air 

Prepared Analyzed OU Fae 
·1iifo/14··22-2e 1 

12110114 22. 26 

12110114 22 26 

12110114 22·28 

12/10/14 22:26 

12/10/14 22.26 

12/10/14 22.26 

12/10/14 22'26 

12/10/14 22'26 

12110/14 22'26 

12110/14 22:26 

12110/14 22 26 

12/10/14 22 26 

12110/14 22:26 

12110/14 22.26 

12110/14 22'26 

12110/14 22'26 

12110/14 22'26 

12/10114 22 26 

12110/14 22 26 

12110/14 22 26 

12/10114 22 26 

12110/14 22:26 

12/10/14 22 26 

12110/14 22 26 

12110/14 22 26 

12/10/ 14 22 26 

12110/14 22 26 

Prepared Analyzed Dil Fae 

12/10/14 22 26 1 

Lab Sample ID: 140-2440-3 
Matrix : Air 

Prepared Analyzed Oil Fae 

12110/14 23.09 1 

12110/1 4 23 09 

12/10/1 4 23 09 

12/10114 23'09 

12/10/14 23:09 

12/10/14 23 09 

12/10/14 23.09 

12/10/14 23 09 

12/10/14 23 09 

T estAmerica Knoxville 

12/17/2014 



Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job 10· 140-2440-1 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-03-SU-PS-20141204 Lab Sample ID: 140-2440-3 
Date Collected: 12104/14 15:02 Matrix: Air 
Date Received: 12/09/14 10 .15 
Sample Container: Summa Canis!!'.! 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air (Continued} 
Analyte Re111ult Qualifier RL MOl Unit 0 Prepared Analyzed on Fae 
1.2-oichlorobenitene- ----·--- -------- ------.. ·-· 

0.20 pilti-Viv ___ "12110114 23 OS ND 0.070 1 

1,2-Dichloroetllane ND 0 .20 0.047 ppb Viv 12/10114 23.09 

1 2-Dichloropropane ND 0.20 0 052 ppb Viv 12110/14 23:09 

1 3,S-Trimethylbeniene ND 0.20 0 065 ppb v!Y 12/10/14 23.09 

1 .3-D!Chlorobenzene ND 0 20 0.065 ppb Viv 12110/14 23 09 

1,4-0ichlorobeniene ND 0.20 0.064 ppb VIV 12/10114 23.09 

Benzene 0,27 020 0.056 ppb v/v 12110114 23:09 

Benzyl chloride ND 0.40 0.Q78 ppb v/v 12/10/14 23:09 

Bromomethane ND 0.20 0.032 ppb v/v 12/10/14 23:09 

Carbon tetrachloride 0.11 J 0.20 0.038 ppb Viv 12/10/14 23 09 

Chlorobenzene ND 0.20 0.049 ppb v/v 12/10/14 23 09 

Chloroethane ND 0.20 0.035 ppb v/v 12/10/14 23.09 

Chloroform ND 0.20 0.038 ppbvN 12/10/14 23:09 

Chloromethane 1.0 0.50 0.16 ppb v/v 12/10/14 23.09 

cis-1.2-Dichloroelhene ND 0.20 0.060 ppb VIV 12/10/14 23 09 

cis· 1,3-Dichloropropene NO 0.20 0.074 ppb Viv 12/10/14 23:09 

DichlorodifJuoromethane 0.55 0 20 0.068 ppb Viv 12/1 0/ 14 23:09 

Ethylberu:ene 0.069 J 0.20 0.068 ppb Viv 12110/14 23 09 

1.2-Dlbromoethane (EOB) NO 0.20 0.044 ppb v/v 12/10/14 23'09 

Hexachlorob1.1tadiene NO 1.0 0.078 ppb v/v 12110114 23:09 

Methylene Chloride 0.72 -e- :3 0.50 0.13 ppb Viv 12/10/14 23:09 

m-Xylene & p-Xytene 0.16 J 0.20 0.12 ppb v/v 12/10/14 23 09 

a-Xylene 0.074 J 0.20 0.061 ppb Viv 12/10/14 23:09 

Styrene ND 0 20 0.056 ppb v/v 12/10/14 23.09 

Tetrachloroethene ND 0.20 0 040 ppbvN 12/10114 23 09 

Toluene 0.54 0.20 0.12 ppb v/v 12/10/14 23 09 

trans-1,3-Dichloropropene ND 0.20 0.048 ppb v/v 12/10/14 23 09 

Tnchloroethene ND 0.20 0.036 ppbv/v 12/10/14 23 09 

Trichlorofluoromethane 0.25 0.20 0.024 ppb v/v 12110114 23.09 

Vinyl chloride ND 0.20 0.071 ppb v/v 12/10/14 23 09 

Anatyte Result Qualifier Rl MDL Unit 0 Prepared Analyzed Oil Fae 

1, 1, 1-TriCiikitoelhane --- ----- ND ---- ----- - 12110114 23 09 1 1 0.16 ug/m3 1 

1,1.2,2-Tetraehloroelhane ND 1 4 0.42 ug/m3 12110/14 23 09 

1, 1,2-Trichloro-1,2,2-tnfluoroetha 0.89~ 1.5 0.24 ug/m3 12110/14 23 09 

ne 
1.1 .2-Trichloroethane NO 1.1 0.29 ug/rn3 12/10/14 23:09 

1 1-Dichloroethane ND 0.81 0.11 ug/m3 12/10/14 23 09 

1, 1-01chloroethene ND • 0.79 0.13 ug/m3 12/10/14 23 09 

1 .2 4-Tnchl orobenzene ND 7.4 0.73 uglm3 12/10/14 23 09 

1 2,4-Trlmethylbenzene 0.60 J 0.96 0.3 1 ug/m3 12/10/14 23 09 

1 2-Dichloro-1.1.2,2-tetrafluoroelllane NO 1 4 0.22 ug/rn3 12/10/14 23 09 

1 2-0ichlorobenzene ND 1.2 042 ug/m3 12/10/14 23.09 

1. 2-Dichloroelhane ND 0.81 0.19 ug/m3 12110/14 23 09 

1.2-Dichloropropane ND 0.92 0 24 ug/m3 12/10/14 23"09 

1,3,5-Tnmethylbenzene ND 0 98 0.32 ug/rn3 12/10/1 4 2309 

1 3 D1ch lorobenzene ND 1.2 0.39 ugtm3 12/10/14 23 09 

1.4-Dichtorobenzene ND 1 2 0.38 ug/m3 12110/14 23 O!I 

Benzene 0.65 0.64 0.18 ug/m3 12110/14 23 09 

ffvG 2-t; ~IS' 
TestAmenca Knoxville 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site· West Lake Landfill 

Client Sample ID: WAA-03-SU-PS-20141204 
Date Collected: 12/04/14 15:02 
Date Received: 12109/14 10:15 
Samp~e Container:. S~mma Canister 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air (Continued) 
Analyle Result Qualifier RL 

BenzyJ chlorlde 
----

ND 2., 
Bromomelhane ND 0.78 

Carbon tetrachloride 0.72 J 1.3 

Cnlorobenzene ND 0 92 

Chloroelhane ND 0.53 

Chloroform ND 0 98 

Chloromethane 2.1 1.0 

cis-1 ,2-Dichloroethene ND 0.79 

cos-1,3-Dichloropropene ND 0.91 

Dichlorodtfluoromethane 2.7 0.99 

Elhylbenzene 0.30 J 0.87 

1,2-Dlbromoethane (EDB) ND 1.5 

Hexachlorobutadiene ND 11 

Methylene Chloride 2.5 -e- .::l 1.7 

m-Xylene & p-Xylena 0.69 J 0.87 

o-Xylene 0.32 J 0.87 

Styrene ND 0.85 

Tetrachloroethene ND 1.4 

Toluene 2.0 0.75 

trans- 1,3-0ichloropropene ND 0.91 

Trichloroethene ND 1.1 

Trichlorofluoromethane 1.4 1.1 

Vinyl Chloride ND 0.51 

Surrogate %Recovery Qualifier Limits 

4- Bromonuorobenzene (Surr) 102 6C - 140 

----.......... 
Client Sample ID: WAA-04-SU-PS-20141204 
Date Collected: 12/04114 15:20 
Date Received: 12/09/14 10:15 
Sample Container: Summa Canis ter 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL 
1.1.1-Tnchloroethane No -----

0.20 

1 1,2.2·Tetrachloroethane ND 0.20 

1, 1,2-Tnchloro-1,2,2-trifluoroetha o.083..-:J! 0.20 

ue 

1.1.2-Trichloroethane ND 0.20 

1, 1-Dichloroothane ND 0.20 

1 1-Dichloroethene ND . 0 20 

1 2,4-Trichlorobenzene NO 10 

1,2 4· Trimethylbenzene ND 0.20 

1 2-Dichloro- t , 1 2.2-tetrafluoroelhane NO 0.20 

1.2-01chloroben2ene ND 0 20 

1,2.Dichloroetha ne 0.051 J 020 

1 2-0lchloropropane ND 0 20 

1,3 S·Tnmethylbenzene ND 0 20 

1 3-0ochlorobenzene ND 0 20 

MOL 

-·-·o-.ro 
012 

0.24 

0.23 

0.092 

0. 19 

0.33 

0.24 

0.34 

o 34 

0.30 

0.34 

0 83 

0.45 

0.52 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0 13 

0.18 

MDL 

0.030 

0061 

0.031 

0.054 

0.026 

0034 

0098 

0.063 

0.032 

0070 

0047 

0 052 

0.065 

0 065 

Unit D 
--.·4-······-·-·· 
ugfm3 

ugfm3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ugfm3 

ogrm3 
ug/m3 

ug/m3 

ugfm3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ugfm3 

ugfm3 

uglm3 

ugfm3 

ug/m3 

ug/m3 

ugtm3 

·- - ·-···---··••H• 

Unit D 
·-·--··-ppb v/v 

ppbv/11 

ppb vfv 

ppb vfv 

ppb vfv 

ppb vfv 

ppb VIV 

ppb vlv 

ppb vtv 

ppb v/v 

ppb vf\/ 

ppb vfv 

ppb vlv 

ppb vfv 

tfvc- ?'1 ref/! .J 
Page 13 of 35 

TestAmerica Job ID: 140-2440-1 

Lab Sample ID : 140-2440-3 
Matrix: Air 

PrC?parC?d AnalyzC?d Oil Fae ------
12/10/14 23:09 

12110/14 23 09 

12110/14 23.09 

12110/14 23 09 

, 2110114 23·09 

12110114 23"09 

12/10/14 23:09 

12110114 23:09 

12110(14 23 09 

12f10f14 23:09 

12/10(14 23 09 

12f10f14 23·09 

12110/14 23'09 

12/10/14 23"09 

12110/14 23·09 

12/ 10/14 23 09 

12110/14 23:09 

12/10(14 23:09 

12(10/14 23·09 

12f10f14 23 09 

12f10f14 23 09 

12/10/14 23:09 

12/10/14 23:09 

Prepared A11afy2ed Oil Fae 

t ?.110/14 2309 

Lab Sample ID: 140-2440-4 
Matrix : Air 

Preparvd AnalyzC!d Oil Fae 

12/10114 23 53 1.48 

12110114 23.53 , 48 

12/10/14 23.53 1.48 

12110/14 23:53 1.48 

12/10(14 23'53 1.48 

12(10(14 23:53 1 46 

12f1Of14 23:53 1.46 

12f10/14 23·53 1.48 

12/10/14 23 53 I 48 

12110/14 23 53 1 48 

12/10/14 23 53 1 48 

12/10/14 23 53 1.48 

12110114 23 53 1.48 

12110/14 23 53 1.48 

T eslAmerica Knoxville 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-04-SU-PS-20141204 
Date Collected: 12104/14 15:20 
Date Received: 12/09/14 10:15 
Sami:ile Contai':ler! Summa Canister eL 

Method: T0-15 - Volatile Organic Compounds in Ambient A ir (Continued) 
Analyte Result Qualifier RL 
1.~obenzene·--------- - ···--ND ---- ___ o_.2_0 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachlorid e 

Chlorobenzene 

Chtoroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

Oichlorod1fluoromethane 

Elhylbenzene 

1,2-0ibromoelhane (EDB) 

Hexachlorobutadiene 

Methylene Chlor ide 

m-Xylene & p-Xylene 

o-Xylen.e 

Styrene 

TetrachlOfoethene 

Toluene 

trans-1 ,3-Dichloropropene 

T richloroelhene 

Trichlorofluoromethane 

Vinyl chlonde 

Analyte 

1, 1.1-Tnchloroethane 

1, 1.2.2-Tetrachloroelhane 

1.1,2-Trichloro-1,2,2•trifluoroetha 

ne 

1. 1.2-Trichloroethane 

1, 1-Dichloroethane 

1 , 1-Dichloroethene 

1.2.4-Trichlorobenzene 

1,2 4-Trimethylbenzene 

1,2-0ichloro- t , 1 2.2-tetranuoroethane 

1 2-Dichlorobenzene 

1,2-Dichloroethane 

1.2-DJChloropropane 

1 3.5-Tnmethylbenz:ene 

I 3-DIChlorobenzene 

1 4-Dichlorobenzene 

Benzene 
Senzyl chlonde 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

o.2s 

ND 
ND 

0.0&7 J 

ND 
ND 
NO 
1.0 

NO 
NO 

0.43 

NO 

NO 
ND 

g 35 ,j 8. t-. 
NO 

0.064 J 

NO 

ND 
0.23 

ND 

ND 
0.20 

ND 

Result Quallfler 

·--;;ro 
ND 

0.63 JJ 
ND 
NO 
NO 
ND 
ND 
NO 

NO 
0.21 J 

NO 

NO 
ND 

NO 

0.80 

ND 
ND 

0.54 J 

NO 
ND 

0,20 

0.40 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

<§) 
0.20 

0.20 

0.2 0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

RL 
1.1 

1.4 

1 5 

1. 1 

0.81 

0.79 

7.4 

0.98 

1.4 

1.2 

0.81 

0.92 

0.98 

1.2 

1.2 

0.64 

2.1 

0.78 

1.3 

092 

0.53 

Page 14 of 35 

MDL Unit 

0.064 ppb v/v 

0.056 ppb VIV 

0.078 ppb v/v 

0.032 ppb vlv 

0.038 ppb Viv 

0.049 ppb v/v 

0.035 ppb vtv 

0.038 ppb v/v 

0.16 ppbv/v 

o.060 ppb v/\f 

0.074 ppb v/v 

0.068 ppb V/V 

0.068 ppb v/v 

0.044 ppb VIV 

0.078 ppb Viv 

0.13 ppb VIV 

0.12 ppb vfv 

0.061 ppb Viv 

o.os8 ppb v1v 

0.040 ppb v/v 

0.12 ppb v/\f 

0.048 ppb VIV 

O. 036 ppb v/v 

0.024 ppb v/v 

0.071 ppb v/v 

MOL Unit 

0.16 ug/m3 

0.42 ug/m3 

0.24 ug/m3 

0.29 ug/m3 

0.11 ug/m3 

0.13 ug/m3 

o.73 ug/m3 

0.31 ug/m3 

0.22 ug/m3 

0.42 ug/m3 

0.19 ug/m3 

0.24 ug/m3 

0.32 ug/m3 

0.39 og/m3 

O 38 ug/m3 

o 18 ug/m3 

0.40 ug/m3 

0.12 uglm3 

0.24 ug/m3 

0.23 ug/m3 

0092 ugtm3 

D 

D 

TestAmenca Job ID: 140-2440-1 

Lab Sample ID: 140-2440-4 
Matrix: A ir 

Prepared 

Preparod 

Analyzed 

12110114 23.si · 

12/10114 23'53 

12/10/14 23 53 

12/10/14 23 53 

12/10/14 23'53 

12/10/14 23.53 

12/10/14 23:53 

12110/14 23:53 

12110/14 23:53 

12/10/14 23:53 

12/10/14 23:53 

12/ 10/14 23.53 

12/10114 23:53 

12/10/14 23·53 

12/10/14 23:53 

12/10/14 23:53 

12/10/14 23.53 

12110/14 23 53 

12/10/14 23.53 

12/10/14 23·53 

12/10/14 23 53 

12110114 23'53 

12/10114 23:53 

12/10114 23:53 

12/10114 23:53 

Analyzed 

- 12/10/14 23:53 

12/10114 23·53 

12/10/14 23'53 

12/10/1'1 23:53 

12/10/14 23 53 

12/10/14 23'53 

12110/14 23'53 

12110/14 23:53 

12110114 23 53 

12/10/ 14 23·53 

12/10/14 23 53 

12110/14 23 53 

12/10/14 23 53 

1211Dn4 23:53 

12110/1 4 23 53 

12/1 0/1 4 23 53 

12/10/14 23:53 

12110/14 23.53 

12/10/14 23 53 

12/10114 23.53 

12110/14 23.53 

DH Fae 

1 46 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.46 

1.48 

1.48 

1.48 

1.48 

1.48 

DllFac 

1.48 

1.48 

1.48 

1.48 

1.46 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.46 

1 48 

1 48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

TestAmerica Knoxville 
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Client Sample Results 
Client: Tetra Tech EM lnc. 
Project/Site: West Lake Landfill 

Client Sample JD: WAA-04-SU-PS-20141204 
Date Collected: 12104/14 15:20 
Date Received: 12/09/14 10:15 

Sample Container : Summa Canister 6L 

Method: T0-15 · Volatile Organic Compounds in Ambient Air (Continued} 
Analyte Result Qualifier RL MDL 
chlorororm - --------------- · "No --·-- --o.98 ·-----

0. 19 

Chloromethane 2.1 1.0 0.33 

cis- \ . 2-Dichloroethene ND 0 79 0 24 

cis-1 3-Dichloropropene ND 0.9 \ 0.34 

D1chlorodlfluoromethane 2.1 0.99 0.34 

Ethylbenz.ene ND 0 87 0 30 

1,2-Dlbromoethane (EDB) NO 1.5 0.34 

Hexachlorobutadiene NO 11 0 83 

Methylene Chloride ~.a .I~ \A GI> 0.45 

m-Xylene & p-Xylene ND 0.87 0.52 

o-Xylene 0.28 J 0.87 0.26 

Styrene ND 0.85 0.25 

Tetrachloroethene ND 1.4 0,27 

Toluene 0.86 0.75 045 

trans-1, 3-0ichroropropene ND 0.91 0.22 

Trlchloroethene ND 1. 1 0.19 

Trich lorof luoromethane 1.1 1. 1 0.13 

Vinyl chloride ND 0.51 0.18 

S11rrogato %Recovery Qua/If/or L.fmits 
----

4-Bromofluorobenzene (Surr1 103 60-140 

Client Sample ID: WAA-05-SU-PS-20141204 
Date Collected: 12/04/14 14:45 

Date Received: 12109/14 10:15 
Sample C<>ntainer: Summa Canister 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air 
Analyte Result Quallfier RL MDL 

1:1 . 1-Trichloroethane ----- -- ND ----- - ---·0.030 0.20 

1, 1,2,2-Tetrachloroethane ND 0.20 0.061 

1, 1,2-Trich!oro-1,2,2·1rifluoroetha 0.087 ~· 0.20 0.031 

n e 
1.1.2-Trichloroethane ND 0.20 0.054 

t , 1-Dichloroetha ne ND 0.20 0.026 

1, 1-0ichloroethene ND . 0.20 0.034 

1,2,4-Trichlorobenzene NO 1.0 0.098 

1,2.4-Trimethylbenzene ND 0.20 0.063 

1 . 2-Dich loro-1 . 1. 2. 2-tetranuoroetha ne NO 0.20 0.032 

1.2-Dichlorobenzene NO 0.20 0.070 

1 2-0ichloroethane ND 0.20 0.047 

1 2-D•chloropropane ND 0.20 0.052 

1.3 5-Trimethylbenzene NO 0.20 0.065 

1. 3-0•chlorobenzene NO 0.20 0.065 

1,4-01chlorobeniene ND 0.20 0.064 

Benzene 0.27 0.20 0.056 

Benzyl chloride NO 0 40 0 078 

Bromomelhane ND 0.20 0 032 

Carbon tet rachloride 0.Q79 J 0.20 0 038 

Unit 
uglm3 ___ 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ugfm3 

ug/m3 

uglm3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

Unit 
ppbv/_v ___ 

ppb v/v 

ppb V/V 

ppb Viv 

ppb v/v 

ppb v/v 

ppb vlv 

ppb v/v 

ppb vlv 

ppb v/v 

ppb v/v 

ppb v/v 

ppb Viv 

ppb v/v 

ppb v/v 

ppb v/v 

ppb vlv 

ppb v/v 

ppb Viv 

/tU? )_ '1 ~ { r-
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0 

0 
-

TestAmerica Job ID· 140-2440-1 

Lab Sample ID: 140-2440-4 
Matrix: A ir 

Prepared Analyzed 011 Fae 

-r2i10114 23 s3 1.48 

12110114 23.53 1.48 

12110114 23:53 1.48 

12110114 23.53 1.48 

12110/14 23:53 1.48 

12110114 23 53 1.48 

12110/14 23 53 1.48 

12110/14 23 53 1.48 

12110/14 23.53 1.48 

12110114 23:53 1 48 

12110/14 23:53 1.48 

12110f14 23:53 1 48 

12/10/14 23 53 1.46 

12110/14 23:53 1.48 

12/10/14 23:53 1.48 

12110/14 23:53 1.48 

1211 0/14 23 53 1 tl8 

12110/14 23 53 1.48 

Propared Analyzed Di/Fae 

- 12110114 23:53 ~ 

Lab Sample ID: 140-2440-5 
Matrix: Air 

Prepared Analyzed Oil Fae 

12111114 00 35 1 

12/11/14 00 35 

12/11/14 00 35 

12111114 00 35 

1211 1114 00 35 

12111/14 00.35 

12/11114 00.35 

12111/1 4 00 3() 

12/11/14 00 35 

121111\4 00 35 

12/11/14 00 35 

12/11/14 00 35 

12111114 00 35 

121 11114 00 JS 

12111/ 14 00 35 

12111114 00 35 

12/11/14 0() 35 

12/11/14 00 35 

12111114 00 35 

T estAmenca Knoxville 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-05-SU-PS-20141204 
Date Collected: 12104/1414:45 
Date Received: 12/09/1 4 10:1 5 
Sample ~o~~in4:r: Sl!!!'ma Ca_nister 6L 

Method: T0-15 - Volatile Organic Compounds In Ambient Air (Continued) 
Analyte Result Qualifier RL MDL 
Cili'Oro"beilZ:ene---· ·-·· ---- ·----- --·----- ---·-

ND 0.20 0.049 

Chloroethane ND 0.20 0.035 

Chloroform NO 0.20 0.038 

Chlorometh ane 1.1 0.50 0.16 

as-1 2-Dlchloroethene ND 0.20 0.060 

cis-1,3-Dichloropropene ND 0.20 0.074 

Dichlorodif luoromethane 0.43 0.20 0.068 

Ethyl benzene NO 0.20 0.068 

1,2-Dlbromoethane (EDB) ND 0.20 0 044 

Hexachlorobutadlene ND 1.0 0 078 

Methylene Chloride 4U~ .18 \.If @:> 0. 13 

m-Xylene & p-Xylene ND 0.20 0.12 

o-Xylene ND 0.20 0.061 

Styrene ND 0.20 0.058 

Tetrachloroethene ND 0.20 0.040 

Toluene 0 .25 0.20 0.12 

trans-1 ,3-Dichloropropene ND 0.20 0.048 

Trichloroethane 0.053 J 0.20 0.038 

Trichlorofluoromethane 0.22 0 20 0.024 

Vinyl chloride NO 0.20 0.071 

A11alyle Result Quallfler RL MDL ---- -- ----1, 1, 1-Trichloroethane ND 1.1 0.16 

1. 1.2.2-Tetraehloroethane ND 1.4 0.42 

1.1,2-Trichloro·1 ,2,2-trifluoroetha 0.67~ 1.5 0.24 

ne 
1. 1.2-Trichloroethane ND 1.1 0.29 

1, 1-Dichloroethane ND 0,81 0.11 

1, 1-0tchloroethene ND . 0.79 0.13 

1, 2.4-Trichlorobenzene ND 7.4 0.73 

1, 2. 4-Trimethylbenzene ND 0.98 0.31 

1 2-D1chtoro-1 , 1,2.2-tetranuoroethane ND 1.4 0.22 

1.2-Dichlorobenzene ND 1.2 0.42 

1,2·D1chloroethane ND 0 8 1 019 

1,2-Dichloropropane ND 0.92 0.24 

1,3. 5-Tnmethylbenzene ND 0.98 0 32 

1.3-Dichlorobenzene ND 1.2 0.39 

1 4-Dichlorobenzene ND 1 2 0 38 

Ben:i:ene 0.87 0.64 0.18 

Benzyl chloride NO 2 1 0.40 

Bromomethane ND 0 78 0.12 

Carbon tetrachlor ide 0.50 J 1.3 0.24 

Chlorobenzene ND 0.92 0.23 

Chloroethane ND 0.53 0092 

Chloroform ND 0.98 019 

Chlorom ethane 2.3 1 0 0 33 

cis-1.2-Dichloroelhene ND 0 79 0.24 

cis-1 3-Dichloropropene ND 0.91 0 34 

Dichlorodifluoromethane 2.1 0.99 0 34 

Unit 
ppb ·~7.;---

ppb vfv 

ppb v/v 

ppb v/v 

ppb vtv 

ppbvlv 

ppb Viv 

ppb Viv 

ppb Viv 

ppb v/v 

ppb Yfv 

ppb v/v 

ppb v/v 

ppb y/y 

ppb v/v 

ppb vfv 

ppb v/v 

ppb VIV 

ppb v/v 

ppb Viv 

Unit 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

uglm3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

t'J- u ~ J-tr Mt S--
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0 

TestAmerica Job ID: 140-2440-1 

Lab Sample ID: 140-2440-5 
Matrix: Air 

Prepared Analyzed Oil Fae 

12/11714'00.35 
·---

1 

12/1111 4 00 35 

12/11/14 00 35 

12/11114 00·35 

12111114 00.35 

12/11114 00.35 

12/1111 4 00·35 

12111114 00:35 

12111114 00:35 

12/11114 00:35 

12111114 00.35 

12/11/1 4 00'35 

12111114 00 35 

12111/14 00 35 

12/11114 00 35 

12/ 11/14 00:35 

12/11 /1 4 00:35 

12111/14 00.35 

12111/14 00'35 

12/11114 00.35 

Prepared Analyzed DU Fae ---·-- 12111/1400:35 1 

12/ 11114 00:35 

12/11114 00 35 

1211 1114 00 35 

12111114 00 35 

12/11/14 00 35 

12/11/14 00.35 

1211 1/14 00 35 

12/11114 00' 35 

12/1 1/14 00 35 

12/11114 00 35 

12/11/14 00 35 

12/11/14 00:35 

12/11/14 00 35 

12111114 00.35 

12111/14 00 35 

12111114 00 35 

12/11/14 00 35 

12/11114 00·35 

12/1 1/14 00 35 

12111/14 00·35 

12/11114 00·35 

12111/14 00 35 

12111114 00 35 

12/11114 00 35 

1211 1114 00 35 

Tes!America Knoxville 

12/17/2014 



Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-05-SU-PS-20141204 
Date Collected: 12/04/14 14:45 

Date Received: 12/09/14 10:15 
Sample Conta.iner: Summa Canister 6L 

Method: T0-15 - Volatile Organic Compounds In Ambient Air (Continued) 
Analyte Result Qualifier RL MOL 

"Eit.y1tiE:-nzene-- NO 

1 2-0lbromoethane (EOB) ND 

Hexachlorobutadlene NO 

Methylene Chloride ~ tA 
m-Xylene & p-Xylene ND 

o-Xylene NO 

Styrene NO 

Tetrachloroethene NO 

Toluene 0.95 

trans-1 . 3-Dlchloropropene ND 

Trl chloroethene 0.29 J 

Trichlorofluoromethane 1.2 

Vinyl chlonde NO 

Surrogate %Recovery Qualifier 

4-Bromofluorobenzena (Sunf ____ ---gs 

Client Sample ID: WAA-04-SU-DU-20141204 
Date Collected: 12104/1415:20 
Date Received: 12109/14 10:15 

Sample Container; Summa Canister 6L 

------· 
0.87 

1.5 

11 

@ 
0.87 

0.87 

0.85 

1.4 

0.75 

0 91 

1.1 

1.1 

0.51 

Limits - ---60- 140 

Method: T0-15 - Volatile Organic Compounds in Ambient Air 
Analyto Result Qualitier RL 
1. 1, 1 -T nchloroethane --ND -·--- 0.20 

1, 1.2.2-Tetrachloroethane ND 0.20 

1, 1,2-Trichloro-1,2,2-t rifluoroetha 0.088 2J 0.20 

119 

1, 1.2· Trichloroethane ND 020 

1 1-0ichloroelhane ND 0.20 

1, 1-Dichloroethene ND . 0.20 

1 2 4-Trichlorobenzene ND 1.0 

1, 2.4-Trimethylbenzene NO 0.20 

1.2-0ichloro-1.1.2.2-tetrafluoroethane ND 0.20 

1,2-0lchlorobenzene ND 0.20 

1. 2-Di ch loroethane ND 0.20 

1,2-Dichloropropane ND 0.20 

1,3,5-Trimelhylbenzene NO 0.20 

1, 3-0ichlorobenzene ND 0.20 

1 ,4-Dichloroben~ene NO 0.20 

Benzene 0.21 0.20 

Benzyl chloride ND 0.40 

Bromomethane ND 0 20 

Carbon tetrach loride 0.065 J 0.20 

Chlorobenzene ND 0.20 

Chloroethane NO 0.20 

Chloroform NO 0.20 

Chloromethane 1.1 0 50 

c1s-1 2-Dichloroethene ND 0 20 

-----0.30 

0.34 

0.83 

0.45 

0.52 

0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0.13 

0.18 

MOL 
0.030 

0.061 

0.031 

0.054 

0.026 

0.034 

0 098 

0.063 

0.032 

0.070 

0.047 

0.052 

0.065 

0.065 

0.064 

0056 

0.078 

0.032 

0.038 

0.049 

0.035 

0.038 

016 

0.060 

Unit D 
ugl..r;r---- -

ug/m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

uglm3 

ug/m3 

uglmJ 

ug/m3 

uglm3 

Unit D 
---·--
ppb v/v 

ppb v/v 

ppb Viv 

ppbv/v 

ppb vlv 

pp!) vfv 

ppb vlv 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb y/y 

ppb y/y 

ppb v/v 

ppb Viv 

ppbv/v 

ppb VIV 

ppb Viv 

ppb vlv 

ppb vi\/ 

ppb y/y 

ppb v/v 

{~\J? >If ~ e.fr- IS 
Page 17of35 

TestAmerica Job 10· 140-2440-1 

Lab Sample ID: 140-2440-5 
Matrix: Air 

Prepared Analy2ed Oil Fae ----· ----12/11/14 00·35 1 

12111114 00 35 

12111114 00 35 

12/11/14 00 35 

12111/14 00:35 

12111/14 00 JS 

12/11114 00 JS 

12111/14 00·35 

12/11114 00 35 

12/11/14 00:35 

12/11/14 00:35 

12/11/14 00:35 

12111114 00 35 

Prepared Analyzed Di/Fae 
----

12111114 0(r35 

Lab Sample ID: 140-2440-6 
Matrix: A ir 

Prepared Analyzed DllFac 

12/11114 01:17 

12/ 11114 01 17 

12/ 11/1 4 01 17 

12111/14 01 ' 17 

12111/14 01.17 

12/11/14 01·11 

1211 1114 0117 

12/11/14 01.17 

12111/14 01·17 

12111114 01·17 

12/11114 01:17 

12111/1 4 011 7 

12/11114 01 ·17 

12/11/14 01 · H 

12/11/14 01 17 

12111/14 01:17 

12111/14 01 17 

12/11114 0117 

12111/1 4 0 .. 17 

1211111401 "17 

12111/14 0 1·17 

12111/14 01 17 

12111/14 01.1 7 

12/11 /14 01. ,., 

TestAmenca Knoxvlllo 

12/17/2014 



Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site· West Lake Landfill 

Client Sample ID: WAA-04-SU-DU-20141204 
Date Collected: 12/04/14 15:20 
Date Received: 12/09/14 10:15 

Sample Con~_i.n.er: Sum_~~ .c~nister SL 

Method: T0-15 - Volatile Organic Compounds in Ambient Air (Continued> 
Analyte Result Qualifier RL MDL 
cis-1.3-Dichloropropene -- --·-- ---No --- - ·---

0.20 0.074 

Dichlorodifluoromethane 0.52 0.20 0.068 

Ethylbenzene ND 0.20 0.068 

1.2-Dlbromoe\hane (EDB) ND 0.20 0.044 

Hexachlorobutadiene ND 1.0 0.0 78 

Methylene Chloride 9,35 ~& l-1 C§ 0.13 

m-Xyfene & p-Xylene ND 0.20 0.12 

o-Xyfene ND 0.20 0 061 

Styrene NO 0.20 0.058 

Tetrachloroethene ND 0.20 0.040 

Toluene 0.21 0.20 0. 12 

trans-1,3-Dichloropropefle ND 0.20 0.048 

Trichloroethene ND 0.20 0.036 

Trichlorofluoromethane 0.24 0.20 0.024 

Vinyl chloride ND 0.20 0.071 

Analyte Result Qualifier RL MDL 

1.1.1-T richloroethaiie 
----- ---- ND --·--- -----

1. t 0.16 

1.1.2.2-Tetrachloroethane ND 1.4 0.42 

1, 1, 2-T ric hl o ro-1, 2,2-trifl uoroetha 0.68 ~ 1.5 0.24 

ne 

1, 1,2· Trichloroethane ND 1. t 0.29 

1, 1 ·Dichloroethane ND 0.81 0.11 

1, 1 ·Dichloroethene ND . 0.79 0.13 

1.2.4-Tnchlorobenzene ND 7,4 0.73 

1,2.4-Trimethylbenzene ND 0.98 0.31 

1.2-Dlchloro-1.1 ,2, 2- letrafiuoroethane ND 1.4 0.22 

1.2-Dichlorobenzene ND 1.2 0.42 

1.2-Dichloroelhane NO 0.81 0.19 

1,2-0ichloropropane ND 0.92 0.24 

1,3, 5-Trimethylbenzene ND 0.98 0.32 

1.3-Diehlorobenzene NO 1.2 0.39 

1,4·Dichlorobenzene NO 1.2 0.38 

B enzene 0.66 0.64 0.18 

Benzyl chloride ND 2,1 0.40 

Bromomethane ND 0.78 0 12 

Carbon tet rachloride 0.41 J t .3 0.24 

Chlorobenzene ND 0.92 0 23 

Chloroelhane ND 0.53 0.092 

ChlOroform ND 0.98 0.19 

Chl oro methane 2.3 1 0 0 33 

cis-1 ,2-01chloroethene ND 0.79 0 24 

c1s-1 . 3-0ichloropropene ND 0.91 0.34 

Di chlorodofluoromelh ane 2.6 0.99 0 34 

Ethylbenzene ND 0.87 0.30 

1.2-01bromoelhane (EOB) ND 1.5 0,34 

Hexachtorobutadiene ND 11 0.83 

Methylene Chlori de ~ t'\ c;:u 0.45 

m-Xylene & p-Xytene ND 0.87 0.52 

Unit 

ppbVlv 

ppb VIV 

ppb VIV 

ppb Viv 

ppb Viv 

ppb Viv 

ppb v/v 

ppb v/v 

ppb vlv 

ppb vlv 

ppb vl v 

ppb v/v 

ppb vlv 

ppb vlv 

ppb v/v 

Unit 

ugl m3 

ugfm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ugtm3 

uglm3 

ugl m3 

uglm3 

uglm3 

ug!m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ugl m3 

ug/ m3 

ug/m3 

ug/m3 

uglm3 

uglm3 

H-\J f 2'1 ~ts 
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0 

0 

Tes!America Job ID. 140-2440-1 

Lab Sample ID: 140-2440-6 
Matrix: Air 

Prepared Analyzed Oil Fae ----
12111/14 01:1 7 

12/11/14 01·17 

12111/14 01 :17 

12/11114 01:17 

12111114 01:17 

12111114 01 17 

12111(14 01. 17 

12111114 01·17 

12111114 01:17 

12111114 0117 

12/11/14 01:17 

12111114 Ol'l7 

12111114 01.17 

12111114 01 17 

12111(14 01:17 

Prepared Analyzed Oil Fae 
-·-·--.. ---· 

12111/14 01:17 

12111114 01.17 

1211 1/ 14 01: 17 

12/11114 01·17 

12/1111 4 01.17 

12/ 11/140117 

12/1111 4 01 17 

12/ 11114 01.17 

12/11/14 01 :17 

12/11114 01 :17 

12111114 01 :17 

12111114 01 :17 

12/11114 01 :17 

12111114 01 :17 

12111/14 01:17 

12/11114 01.17 

12111114 01"1 7 

12111114 01 17 

1211 1114 01 17 

12111114 01 17 

12111/14 01 17 

12/11/14 01 17 

12111114 01 17 

12/ 11()4 01 17 

12111114 01 t 7 

12111/14 01 17 

12ft 1/14 01 1i 

12/ 11114 01 17 

12111/ 14 01 .17 

12/ 11/14 01 li' 

12/11/140117 

TestAmenca Knoxville 

12/17/2014 



Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill 

Client Sample ID: WAA-04-SU-OU-20141204 
Date Collected: 12104/14 15:20 
Date Received: 12/09/1410:15 

Sample Container: S~mma Canister GL 

Method: T0-15 · Volatile Organic Compounds in Ambient Air (Continued) 
Analyte Result Qualifier --... -·-·-·-···- ·-----·N5 ----·-
o-Xylene 

Styrene NO 

Tetrachloroethene ND 

Toluene 0.79 

trans-1.3-0ichloropropene NO 

Trichloroethane NO 

Trlchlorofluoromethane 1.4 

Vinyl chloride ND 

Surrogate %Recovery Qualifier 
~ --·-· .... ---100 ----· 
4-Bromolfuorobenzene (Suff) 

Client Sample ID: WAA-OO-SU·TB-20141204 
Date Co llected: 12104/14 16:45 
Date Received: 12/09114 10:15 

~~~e_l~.co_i:!t~~n.~r:.~Y.!!'.~.a -~~~~~~.! .~L. ___ --·-

RL 
- ----

0.87 

0.85 

1.4 

0.75 

0.91 

1.1 

1.1 

0.51 

Limits 
----

60. 140 

Method: T0·15 · Volatile Organic Compounds in Ambient Air 
Analyte Result Qualifier RL 

----- -·---0.-20 1. 1, 1 ·Trichloroethane ND 

1.1.2.2-Tetrachloroelhane NO 0.20 

1.1,2-Trichloro-1 .2.2-trinuoroelhane ND . 0.20 

1.1.2· Trichloroethane NO 0.20 

1. 1-0ichloroethane NO 0.20 

1.1-Dichloroethene NO 0.20 

1.2.4-Trichlorobenzene NO 1.0 

1.2,4-Trimethylbenzene NO 0.20 

1,2-0ichloro-1 , 1,2.2-tetrafluoroelhane NO 0.20 

1,2-Dichlorobenzene NO 0 20 

1,2-Dichloroelhane ND 0 20 

1,2-Dichloropropane ND 0.20 

1, 3, 5· Trimethylbenz.ene ND 0.20 

1. 3-Dichlorobenzene ND 0.20 

1. 4-Dichlorobenzene ND 0.20 

Benzene ND 0.20 

Benzyl chloride ND 040 

Bromomethane NO 0 20 

Carbon tetrachloride NO 0 20 

Chlorobenzene ND 0.20 

Chloroelhane ND 0.20 

Chloroform ND 0 20 

Chloromethane ND 0.50 

cis-1,2-0ichloroethene ND 0.20 

cis-1.3-Dichloropropene NO 0.20 

Dichlorodifluoromethane ND 0.20 

Elhylbenzene ND 0.20 

1,2·D1bromoethane (EOB} ND 0.20 

Hexachlorobutadlene ND 1.0 

Methylene Chloride ~ 

""" 
<§) 

MDL -------
0.26 

0.25 

0.27 

0.45 

0.22 

0.19 

0.13 

0.18 

MOL --·---
0.030 

0.061 

0.031 

0.054 

0.026 

0.034 

0.098 

0.063 

0.032 

0.070 

0.047 

0.052 

0.065 

0.065 

0.064 

0.056 

0.078 

0.032 

0038 

0049 

0,035 

0038 

0.16 

0.060 

0.074 

0.068 

0.068 

0.044 

0.078 

0 13 

Unit 0 
uglm3 ___ 

uglm3 

uglm3 

uglm3 

uglm3 

uglm3 

uglm3 

uglm3 

Unit 0 
ppbvl v --

ppb v/v 

ppb vlv 

ppb v/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb vlv 

ppb vlv 

ppb vlv 

ppbvlv 

ppb v/v 

ppb vlv 

ppb v/v 

ppb VIV 

ppb vlv 

ppb VIV 

ppb vlv 

ppb VIV 

ppb vlv 

ppbv/v 

ppb vlv 

ppbv/v 

ppb vlv 

ppb v/v 

ppbv/v 

ppb vlv 

ppbv'v 

ppb vl v 

ppb v/v 

fi0f- "LL( µ. t_S 
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TestAmerica Job ID: 140-2440-1 

Lab Sample ID: 140-2440-6 
Matrix: Air 

Prepared Analyzed Oil Fae 
·---·--

1v11714.01 :11 1 

12/11114 0117 

12/11/ 14 01:17 

12111114 01 ·17 

12/11114 01:17 

12/11114 01 :17 

12111114 01 .17 

12111114 01:17 

Propa1od Analyzed Di/Fae ------ 12/11114 01:17 1 

Lab Sample ID: 140-2440-7 
Matrix : Air 

Prepared Ana Iv zed Oil Fae -------- ------- ---. 12/11/14 02·01 

12111114 02.01 

12/ 11114 02:01 

12/11/14 02:01 

12111114 02 01 

12/11114 02·01 

12/11114 02·01 

12/11114 02:01 

12/11114 02·01 

12111114 02:01 

12111114 02:01 

12/ 11114 02:01 

12/11114 02:01 

12111/14 02.01 

12111114 02·01 

12111114 02 01 

12111114 02.01 

12111114 02 01 

12/11/14 02 01 

12111/14 02:01 

12/1 1114 02·01 

1211 1114 02·01 

12/ 11/14 02.01 

12/11114 02 01 

12/11/14 02.01 

12/11/ 14 02 01 

12/11/ 14 02.01 

12/1 1/ M 02·01 

12111114 o:> 01 

12/11i14 02 01 

T estAmerica Knoxville 

12/17/2014 



Client Sample Results 
Client. Tetra Tech EM Inc. 

Pro1ect1Site: West Lake Landfill 

Client Sample ID: WAA-OO-SU-TB-20141204 
Date Collected: 12/04/14 16;45 
Date Received; 12/09/1 410:15 

Sample Contamer: Summa Canister 6L 

Method: T0-15 - Volatile Organic Compounds in Ambient Air (Continued) 
A"afyte Result Qualifier RL MOL 
iTi-Xylene & p-Xylene 

.. - ----- --·-·-···· ·--0-.12 ND 0 20 

O·Xylene ND 0.20 0.061 

Styrene ND 0.20 0.058 

Tetrachloroelhene NO 0.20 0.040 

Toluene NO 0.20 0.12 

trans-1 .3-0ichloropropene ND 0.20 0.048 

Trichloroethene ND 0.20 0.036 

T richloronuoromethane ND 0.20 0.024 

Vinyl chloride ND 0.20 0.071 

Analyte Result Qualifier RL MDL 

1, 1.1-Trlchloroethane -··---· ND 1.1 0.16 

1, 1,2,2-Tetrachloroethane NO 1.4 0.42 

1, 1,2-Trichloro-1.2,2-triftuoroe!hane ND . 1.5 0.24 

1, 1.2-Trrchloroethane ND 1.1 0.29 

1 , 1-Dich loroethane ND 0.81 0.11 

1 1-0ichloroethene ND 0.79 0.13 

1, 2,4-Trlchlorobenzene ND 7.4 0.73 

1.2. 4-Trlmethylbenzene ND 0.98 0.31 

1,2-Dichloro· 1, 1,2,2-telratluoroethane ND 1.4 0.22 

1.2-Dichlorobenzene ND 1.2 0.42 

1,2-Dichloroelhane NO 0.81 0.19 

1,2-Dichloropropane ND 0.92 0.24 

1,3,S-Trimelhylbenzene ND 0.98 0.32 

1,3-Dichlorobenzene ND 1.2 0.39 

1, 4· Dichlorobenzene ND 1.2 0.38 

Benzene ND 0 64 0.18 

Renzyl chloride ND 2.1 0.40 

Bromomethane ND 0.78 0.12 

Carbon tetrachloride ND 1.3 0.24 

Chlorobenzene ND 0.92 0.23 

Chloroelhane ND 0.53 0.092 

Chloroform ND 0.98 0.19 

Chloromelhane ND 1.0 0.33 

CIS· 1.2·01chloroethene ND 0.79 0 24 

cis-1 .J-D1chloropropene ND 0.91 0.34 

D1chlorodif\uoromethane ND 0.99 0 34 

Ethylbenzene ND 0.87 0.30 

1 2-0ibromoelhane (EDB) ND 1.5 0 34 

Hel(achlorobutadiene ND 11 0.83 

Methylene Chloride .o as I a, ~ (jJj 0.45 

m-Xylene & p-Xylene ND 0 87 0.52 

o-Xylene ND 0.87 0.26 

Styrene ND 0.85 0.25 

Tetrachloroelhene ND 1.4 0.27 

Toluene ND 0.75 0.45 

trans· 1 3·D1chloropropene ND 0.91 0.22 

T nchloroethene NO 1 1 0.19 

T richlorofluoromethane ND 1.1 0.13 

Unit 
pPi) -.;;.;,····-
ppb v/v 

ppb Viv 

ppb v/v 

ppbv/v 

ppb v/v 

ppb v/v 

ppb v/v 

ppb vlv 

Unit 

ug/m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

uglm3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ug/m3 

ughn3 

ug/m3 

ug/m3 

ug/m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

uglm3 

ug/m3 

ug/m3 

ugtm3 

ug/m3 

ug/m3 

ug/m3 

HU r- 2t.r ~' s-
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0 

0 

TestAmerica Job ID: 140-2440-1 

Lab Sample ID: 140-2440-7 
Matrix: Air 

Prepared Analyzed OH Fae 
-- ··---· .. 

1:u11114 02 0 1 

12111114 02 0\ 

12111/14 02.0 1 

12/ 11/14 02:01 

12/ 11114 02 01 

12111114 02 01 

12111/14 02 01 

12111114 02:01 

12111114 02.01 

Prepared Analyzed Oil Fae 
-
12111/14 02 01 

12111/14 02 01 

12111114 02.01 

12111114 02:01 

1 2/11114 02:01 

12/11/14 02.01 

12/11/14 02 01 

12/11/14 02:01 

12/11/14 02·01 

12/11/14 02 01 

12/11/14 02 01 

12111/14 02 01 

12/11114 02.01 

12/11/14 02:01 

12/ 11/14 02·01 

12111114 02 01 

12/11/14 02 01 

12111114 02:01 

12111/14 02·01 

12/11114 02 01 

12111/14 02 01 

12111/14 02 01 

12/11/14 02 01 

12111114 02 01 

12/\ 1114 02 0 1 

12/1111 4 02·01 

12/11/14 02 01 

12111/14 02 01 

12/11114 02·01 

12/11/14 02 01 

12111/14 02·01 

12/11/14 02 0 1 

12111/14 02·01 

12/11114 02 01 

12/11114 02 0 I 

12/ \ 1/ 14 02 0 1 

12/11114 02 01 

12/11/1 4 02·01 

T estAmerica Knoxville 

12/17/2014 



Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill 

Cl ient Sam ple ID: WAA-OO-SU-TB-20141204 
Date Collected: 12104/14 16:45 
Date Received: 12109/14 10:15 

Sample Container: .. st.•.~.ITl.<l .. ~.~n.!~!e_r 6L. 

Method : T0-1 5 . Volatile Organic Compounds in Ambient Air (Continued ) 
Analyte Result Qualifier RL 
Vinyl chloride - .. ·--.. ···---- - ND - - -- o 51 

Surrogate 

4-Bro7nO'rtuoroFien1ene <Sut1' 
%Recovery Qualifier 

107 

L.imits 

·-60·.- 140 

Page 21 of 35 

MOL Unit 

0.18 ug/m3 

0 

TestAmerica Job 10: 140-2440-1 

Lab Sample ID: 140-2440-7 
Matrix: A ir 

Prepared Analyzed Oil Fae 

'12it 1/ 14 02 01 

Propared Analyzed DI/Fae 

1ili1/14 02·01 

TestAmerica Knoxville 

12/17/2014 



Surrogate Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air
Prep Type: Total/NAMatrix: Air

Lab Sample ID Client Sample ID (60-140)

BFB

100140-2440-1

Percent Surrogate Recovery (Acceptance Limits)

WAA-01-SU-PS-20141204

102140-2440-2 WAA-02-SU-PS-20141204

102140-2440-3 WAA-03-SU-PS-20141204

103140-2440-4 WAA-04-SU-PS-20141204

98140-2440-5 WAA-05-SU-PS-20141204

100140-2440-6 WAA-04-SU-DU-20141204

107140-2440-7 WAA-00-SU-TB-20141204

106LCS 140-2031/1002 Lab Control Sample

103MB 140-2031/4 Method Blank

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)

TestAmerica Knoxville

Page 22 of 35 12/17/2014
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QC Sample Results
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Client Sample ID: Method BlankLab Sample ID: MB 140-2031/4

Matrix: Air Prep Type: Total/NA

Analysis Batch: 2031

RL MDL

1,1,1-Trichloroethane ND 0.20 0.030 ppb v/v 12/10/14 16:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0610.20 ppb v/v 12/10/14 16:06 11,1,2,2-Tetrachloroethane

ND 0.0310.20 ppb v/v 12/10/14 16:06 11,1,2-Trichloro-1,2,2-trifluoroethane

ND 0.0540.20 ppb v/v 12/10/14 16:06 11,1,2-Trichloroethane

ND 0.0260.20 ppb v/v 12/10/14 16:06 11,1-Dichloroethane

ND 0.0340.20 ppb v/v 12/10/14 16:06 11,1-Dichloroethene

ND 0.0981.0 ppb v/v 12/10/14 16:06 11,2,4-Trichlorobenzene

ND 0.0630.20 ppb v/v 12/10/14 16:06 11,2,4-Trimethylbenzene

ND 0.0320.20 ppb v/v 12/10/14 16:06 11,2-Dichloro-1,1,2,2-tetrafluoroethane

ND 0.0700.20 ppb v/v 12/10/14 16:06 11,2-Dichlorobenzene

ND 0.0470.20 ppb v/v 12/10/14 16:06 11,2-Dichloroethane

ND 0.0520.20 ppb v/v 12/10/14 16:06 11,2-Dichloropropane

ND 0.0650.20 ppb v/v 12/10/14 16:06 11,3,5-Trimethylbenzene

ND 0.0650.20 ppb v/v 12/10/14 16:06 11,3-Dichlorobenzene

ND 0.0640.20 ppb v/v 12/10/14 16:06 11,4-Dichlorobenzene

ND 0.0560.20 ppb v/v 12/10/14 16:06 1Benzene

ND 0.0780.40 ppb v/v 12/10/14 16:06 1Benzyl chloride

ND 0.0320.20 ppb v/v 12/10/14 16:06 1Bromomethane

ND 0.0380.20 ppb v/v 12/10/14 16:06 1Carbon tetrachloride

ND 0.0490.20 ppb v/v 12/10/14 16:06 1Chlorobenzene

ND 0.0350.20 ppb v/v 12/10/14 16:06 1Chloroethane

ND 0.0380.20 ppb v/v 12/10/14 16:06 1Chloroform

ND 0.160.50 ppb v/v 12/10/14 16:06 1Chloromethane

ND 0.0600.20 ppb v/v 12/10/14 16:06 1cis-1,2-Dichloroethene

ND 0.0740.20 ppb v/v 12/10/14 16:06 1cis-1,3-Dichloropropene

ND 0.0680.20 ppb v/v 12/10/14 16:06 1Dichlorodifluoromethane

ND 0.0680.20 ppb v/v 12/10/14 16:06 1Ethylbenzene

ND 0.0440.20 ppb v/v 12/10/14 16:06 11,2-Dibromoethane (EDB)

ND 0.0781.0 ppb v/v 12/10/14 16:06 1Hexachlorobutadiene

0.251 J 0.130.50 ppb v/v 12/10/14 16:06 1Methylene Chloride

ND 0.120.20 ppb v/v 12/10/14 16:06 1m-Xylene & p-Xylene

ND 0.0610.20 ppb v/v 12/10/14 16:06 1o-Xylene

ND 0.0580.20 ppb v/v 12/10/14 16:06 1Styrene

ND 0.0400.20 ppb v/v 12/10/14 16:06 1Tetrachloroethene

ND 0.120.20 ppb v/v 12/10/14 16:06 1Toluene

ND 0.0480.20 ppb v/v 12/10/14 16:06 1trans-1,3-Dichloropropene

ND 0.0360.20 ppb v/v 12/10/14 16:06 1Trichloroethene

ND 0.0240.20 ppb v/v 12/10/14 16:06 1Trichlorofluoromethane

ND 0.0710.20 ppb v/v 12/10/14 16:06 1Vinyl chloride

RL MDL

1,1,1-Trichloroethane ND 1.1 0.16 ug/m3 12/10/14 16:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.421.4 ug/m3 12/10/14 16:06 11,1,2,2-Tetrachloroethane

ND 0.241.5 ug/m3 12/10/14 16:06 11,1,2-Trichloro-1,2,2-trifluoroethane

ND 0.291.1 ug/m3 12/10/14 16:06 11,1,2-Trichloroethane

ND 0.110.81 ug/m3 12/10/14 16:06 11,1-Dichloroethane

ND 0.130.79 ug/m3 12/10/14 16:06 11,1-Dichloroethene

ND 0.737.4 ug/m3 12/10/14 16:06 11,2,4-Trichlorobenzene
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QC Sample Results
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 140-2031/4

Matrix: Air Prep Type: Total/NA

Analysis Batch: 2031

RL MDL

1,2,4-Trimethylbenzene ND 0.98 0.31 ug/m3 12/10/14 16:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.4 ug/m3 12/10/14 16:06 11,2-Dichloro-1,1,2,2-tetrafluoroethane

ND 0.421.2 ug/m3 12/10/14 16:06 11,2-Dichlorobenzene

ND 0.190.81 ug/m3 12/10/14 16:06 11,2-Dichloroethane

ND 0.240.92 ug/m3 12/10/14 16:06 11,2-Dichloropropane

ND 0.320.98 ug/m3 12/10/14 16:06 11,3,5-Trimethylbenzene

ND 0.391.2 ug/m3 12/10/14 16:06 11,3-Dichlorobenzene

ND 0.381.2 ug/m3 12/10/14 16:06 11,4-Dichlorobenzene

ND 0.180.64 ug/m3 12/10/14 16:06 1Benzene

ND 0.402.1 ug/m3 12/10/14 16:06 1Benzyl chloride

ND 0.120.78 ug/m3 12/10/14 16:06 1Bromomethane

ND 0.241.3 ug/m3 12/10/14 16:06 1Carbon tetrachloride

ND 0.230.92 ug/m3 12/10/14 16:06 1Chlorobenzene

ND 0.0920.53 ug/m3 12/10/14 16:06 1Chloroethane

ND 0.190.98 ug/m3 12/10/14 16:06 1Chloroform

ND 0.331.0 ug/m3 12/10/14 16:06 1Chloromethane

ND 0.240.79 ug/m3 12/10/14 16:06 1cis-1,2-Dichloroethene

ND 0.340.91 ug/m3 12/10/14 16:06 1cis-1,3-Dichloropropene

ND 0.340.99 ug/m3 12/10/14 16:06 1Dichlorodifluoromethane

ND 0.300.87 ug/m3 12/10/14 16:06 1Ethylbenzene

ND 0.341.5 ug/m3 12/10/14 16:06 11,2-Dibromoethane (EDB)

ND 0.8311 ug/m3 12/10/14 16:06 1Hexachlorobutadiene

0.870 J 0.451.7 ug/m3 12/10/14 16:06 1Methylene Chloride

ND 0.520.87 ug/m3 12/10/14 16:06 1m-Xylene & p-Xylene

ND 0.260.87 ug/m3 12/10/14 16:06 1o-Xylene

ND 0.250.85 ug/m3 12/10/14 16:06 1Styrene

ND 0.271.4 ug/m3 12/10/14 16:06 1Tetrachloroethene

ND 0.450.75 ug/m3 12/10/14 16:06 1Toluene

ND 0.220.91 ug/m3 12/10/14 16:06 1trans-1,3-Dichloropropene

ND 0.191.1 ug/m3 12/10/14 16:06 1Trichloroethene

ND 0.131.1 ug/m3 12/10/14 16:06 1Trichlorofluoromethane

ND 0.180.51 ug/m3 12/10/14 16:06 1Vinyl chloride

4-Bromofluorobenzene (Surr) 103 60 - 140 12/10/14 16:06 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-2031/1002

Matrix: Air Prep Type: Total/NA

Analysis Batch: 2031

1,1,1-Trichloroethane 2.00 2.16 ppb v/v 108 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2,2-Tetrachloroethane 2.00 2.60 ppb v/v 130 70 - 130

1,1,2-Trichloro-1,2,2-trifluoroetha

ne

2.00 2.63 * ppb v/v 131 70 - 130

1,1,2-Trichloroethane 2.00 2.31 ppb v/v 115 70 - 130

1,1-Dichloroethane 2.00 2.40 ppb v/v 120 70 - 130

1,1-Dichloroethene 2.00 2.66 * ppb v/v 133 70 - 130
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QC Sample Results
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-2031/1002

Matrix: Air Prep Type: Total/NA

Analysis Batch: 2031

1,2,4-Trichlorobenzene 2.00 1.51 ppb v/v 75 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2,4-Trimethylbenzene 2.00 2.27 ppb v/v 113 70 - 130

1,2-Dichloro-1,1,2,2-tetrafluoroet

hane

2.00 2.05 ppb v/v 102 60 - 140

1,2-Dichlorobenzene 2.00 1.92 ppb v/v 96 70 - 130

1,2-Dichloroethane 2.00 2.18 ppb v/v 109 70 - 130

1,2-Dichloropropane 2.00 2.45 ppb v/v 123 70 - 130

1,3,5-Trimethylbenzene 2.00 2.27 ppb v/v 114 70 - 130

1,3-Dichlorobenzene 2.00 1.98 ppb v/v 99 70 - 130

1,4-Dichlorobenzene 2.00 1.99 ppb v/v 99 70 - 130

Benzene 2.00 2.43 ppb v/v 121 70 - 130

Benzyl chloride 2.00 2.16 ppb v/v 108 70 - 130

Bromomethane 2.00 2.03 ppb v/v 101 70 - 130

Carbon tetrachloride 2.00 2.48 ppb v/v 124 70 - 130

Chlorobenzene 2.00 2.04 ppb v/v 102 70 - 130

Chloroethane 2.00 2.29 ppb v/v 115 70 - 130

Chloroform 2.00 2.23 ppb v/v 112 70 - 130

Chloromethane 2.00 2.74 ppb v/v 137 60 - 140

cis-1,2-Dichloroethene 2.00 2.41 ppb v/v 120 70 - 130

cis-1,3-Dichloropropene 2.00 2.20 ppb v/v 110 70 - 130

Dichlorodifluoromethane 2.00 2.26 ppb v/v 113 60 - 140

Ethylbenzene 2.00 2.24 ppb v/v 112 70 - 130

1,2-Dibromoethane (EDB) 2.00 2.24 ppb v/v 112 70 - 130

Hexachlorobutadiene 2.00 2.30 ppb v/v 115 60 - 140

Methylene Chloride 2.00 2.57 ppb v/v 129 70 - 130

m-Xylene & p-Xylene 4.00 4.35 ppb v/v 109 70 - 130

o-Xylene 2.00 2.24 ppb v/v 112 70 - 130

Styrene 2.00 2.32 ppb v/v 116 70 - 130

Tetrachloroethene 2.00 2.08 ppb v/v 104 70 - 130

Toluene 2.00 2.36 ppb v/v 118 70 - 130

trans-1,3-Dichloropropene 2.00 2.14 ppb v/v 107 70 - 130

Trichloroethene 2.00 2.09 ppb v/v 105 70 - 130

Trichlorofluoromethane 2.00 2.28 ppb v/v 114 60 - 140

Vinyl chloride 2.00 2.56 ppb v/v 128 70 - 130

1,1,1-Trichloroethane 11 11.8 ug/m3 108 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2,2-Tetrachloroethane 14 17.9 ug/m3 130 70 - 130

1,1,2-Trichloro-1,2,2-trifluoroetha

ne

15 20.2 * ug/m3 131 70 - 130

1,1,2-Trichloroethane 11 12.6 ug/m3 115 70 - 130

1,1-Dichloroethane 8.1 9.70 ug/m3 120 70 - 130

1,1-Dichloroethene 7.9 10.6 * ug/m3 133 70 - 130

1,2,4-Trichlorobenzene 15 11.2 ug/m3 75 60 - 140

1,2,4-Trimethylbenzene 9.8 11.2 ug/m3 113 70 - 130

1,2-Dichloro-1,1,2,2-tetrafluoroet

hane

14 14.3 ug/m3 102 60 - 140

1,2-Dichlorobenzene 12 11.5 ug/m3 96 70 - 130

1,2-Dichloroethane 8.1 8.83 ug/m3 109 70 - 130
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QC Sample Results
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-2031/1002

Matrix: Air Prep Type: Total/NA

Analysis Batch: 2031

1,2-Dichloropropane 9.2 11.3 ug/m3 123 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,3,5-Trimethylbenzene 9.8 11.2 ug/m3 114 70 - 130

1,3-Dichlorobenzene 12 11.9 ug/m3 99 70 - 130

1,4-Dichlorobenzene 12 11.9 ug/m3 99 70 - 130

Benzene 6.4 7.76 ug/m3 121 70 - 130

Benzyl chloride 10 11.2 ug/m3 108 70 - 130

Bromomethane 7.8 7.88 ug/m3 101 70 - 130

Carbon tetrachloride 13 15.6 ug/m3 124 70 - 130

Chlorobenzene 9.2 9.41 ug/m3 102 70 - 130

Chloroethane 5.3 6.05 ug/m3 115 70 - 130

Chloroform 9.8 10.9 ug/m3 112 70 - 130

Chloromethane 4.1 5.67 ug/m3 137 60 - 140

cis-1,2-Dichloroethene 7.9 9.55 ug/m3 120 70 - 130

cis-1,3-Dichloropropene 9.1 9.96 ug/m3 110 70 - 130

Dichlorodifluoromethane 9.9 11.2 ug/m3 113 60 - 140

Ethylbenzene 8.7 9.73 ug/m3 112 70 - 130

1,2-Dibromoethane (EDB) 15 17.2 ug/m3 112 70 - 130

Hexachlorobutadiene 21 24.6 ug/m3 115 60 - 140

Methylene Chloride 7.0 8.94 ug/m3 129 70 - 130

m-Xylene & p-Xylene 17 18.9 ug/m3 109 70 - 130

o-Xylene 8.7 9.73 ug/m3 112 70 - 130

Styrene 8.5 9.87 ug/m3 116 70 - 130

Tetrachloroethene 14 14.1 ug/m3 104 70 - 130

Toluene 7.5 8.89 ug/m3 118 70 - 130

trans-1,3-Dichloropropene 9.1 9.71 ug/m3 107 70 - 130

Trichloroethene 11 11.3 ug/m3 105 70 - 130

Trichlorofluoromethane 11 12.8 ug/m3 114 60 - 140

Vinyl chloride 5.1 6.54 ug/m3 128 70 - 130

4-Bromofluorobenzene (Surr) 60 - 140

Surrogate

106

LCS LCS

Qualifier Limits%Recovery
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QC Association Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Air - GC/MS VOA

Analysis Batch: 2031

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air TO-15140-2440-1 WAA-01-SU-PS-20141204 Total/NA

Air TO-15140-2440-2 WAA-02-SU-PS-20141204 Total/NA

Air TO-15140-2440-3 WAA-03-SU-PS-20141204 Total/NA

Air TO-15140-2440-4 WAA-04-SU-PS-20141204 Total/NA

Air TO-15140-2440-5 WAA-05-SU-PS-20141204 Total/NA

Air TO-15140-2440-6 WAA-04-SU-DU-20141204 Total/NA

Air TO-15140-2440-7 WAA-00-SU-TB-20141204 Total/NA

Air TO-15LCS 140-2031/1002 Lab Control Sample Total/NA

Air TO-15MB 140-2031/4 Method Blank Total/NA
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Lab Chronicle
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1

Project/Site: West Lake Landfill

Client Sample ID: WAA-01-SU-PS-20141204 Lab Sample ID: 140-2440-1
Matrix: AirDate Collected: 12/04/14 15:46

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/10/14 21:011 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 200 mL 500 mL

MGInstrument ID:

Client Sample ID: WAA-02-SU-PS-20141204 Lab Sample ID: 140-2440-2
Matrix: AirDate Collected: 12/04/14 14:27

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/10/14 22:261 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 200 mL 500 mL

MGInstrument ID:

Client Sample ID: WAA-03-SU-PS-20141204 Lab Sample ID: 140-2440-3
Matrix: AirDate Collected: 12/04/14 15:02

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/10/14 23:091 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 200 mL 500 mL

MGInstrument ID:

Client Sample ID: WAA-04-SU-PS-20141204 Lab Sample ID: 140-2440-4
Matrix: AirDate Collected: 12/04/14 15:20

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/10/14 23:531.48 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 296 mL 500 mL

MGInstrument ID:

Client Sample ID: WAA-05-SU-PS-20141204 Lab Sample ID: 140-2440-5
Matrix: AirDate Collected: 12/04/14 14:45

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/11/14 00:351 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 200 mL 500 mL

MGInstrument ID:

Client Sample ID: WAA-04-SU-DU-20141204 Lab Sample ID: 140-2440-6
Matrix: AirDate Collected: 12/04/14 15:20

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/11/14 01:171 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 200 mL 500 mL

MGInstrument ID:
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Lab Chronicle
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1

Project/Site: West Lake Landfill

Client Sample ID: WAA-00-SU-TB-20141204 Lab Sample ID: 140-2440-7
Matrix: AirDate Collected: 12/04/14 16:45

Date Received: 12/09/14 10:15

Analysis TO-15 HMT12/11/14 02:011 TAL KNX2031

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 200 mL 500 mL

MGInstrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000
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Certification Summary
Client: Tetra Tech EM Inc. TestAmerica Job ID: 140-2440-1

Project/Site: West Lake Landfill

Laboratory: TestAmerica Knoxville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

N/AAFCEE

Arkansas DEQ State Program 6 88-0688 06-17-15

California State Program 9 2423 06-30-16

Colorado State Program 8 N/A 02-28-15

Connecticut State Program 1 PH-0223 09-30-15

Florida NELAP 4 E87177 06-30-15

Georgia State Program 4 906 04-13-17

Hawaii State Program 9 N/A 04-13-15

Kansas NELAP 7 E-10349 01-31-15

Kentucky (DW) State Program 4 90101 12-31-14

L-A-B DoD ELAP L2311 02-13-16

Louisiana NELAP 6 LA110001 12-31-15

Maryland State Program 3 277 03-31-15

Michigan State Program 5 9933 04-13-17

Nevada State Program 9 TN00009 07-31-15

New Jersey NELAP 2 TN001 06-30-15

New York NELAP 2 10781 03-31-15

North Carolina (DW) State Program 4 21705 07-31-15

Ohio VAP State Program 5 CL0059 03-26-15

Oklahoma State Program 6 9415 08-31-15

Pennsylvania NELAP 3 68-00576 12-31-14

South Carolina State Program 4 84001 06-30-15

Tennessee State Program 4 2014 04-13-17

Texas NELAP 6 T104704380-TX 08-31-15

USDA Federal P330-13-00260 08-29-16

Utah NELAP 8 QUAN3 07-31-15

Virginia NELAP 3 460176 09-14-15

Virginia State Program 3 165 06-30-15

Washington State Program 10 C593 01-19-15

West Virginia (DW) State Program 3 9955C 12-31-14

West Virginia DEP State Program 3 345 04-30-15

Wisconsin State Program 5 998044300 08-31-15
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Method Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Method Method Description LaboratoryProtocol

EPATO-15 Volatile Organic Compounds in Ambient Air TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000
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Sample Summary
TestAmerica Job ID: 140-2440-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-2440-1 WAA-01-SU-PS-20141204 Air 12/04/14 15:46 12/09/14 10:15

140-2440-2 WAA-02-SU-PS-20141204 Air 12/04/14 14:27 12/09/14 10:15

140-2440-3 WAA-03-SU-PS-20141204 Air 12/04/14 15:02 12/09/14 10:15

140-2440-4 WAA-04-SU-PS-20141204 Air 12/04/14 15:20 12/09/14 10:15

140-2440-5 WAA-05-SU-PS-20141204 Air 12/04/14 14:45 12/09/14 10:15

140-2440-6 WAA-04-SU-DU-20141204 Air 12/04/14 15:20 12/09/14 10:15

140-2440-7 WAA-00-SU-TB-20141204 Air 12/04/14 16:45 12/09/14 10:15
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 140-2440-1

Login Number: 2440

Question Answer Comment

Creator: Dameron, Bryan K

List Source: TestAmerica Knoxville

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

N/ACooler Temperature is acceptable.

N/ACooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

N/AContainers are not broken or leaking. CHECKED IN LAB

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

N/AThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

N/AMultiphasic samples are not present.

N/ASamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Gauge ID: G1

Analyst Date Sample ID 6 L 1 L

Pressure @ Receipt

(-in Hg or +psig) Time Comments

HMT 12/10/2014 140-2440-A-1 x 0.0 11:00

HMT 12/10/2014 140-2440-A-2 x -1.5 11:01

HMT 12/10/2014 140-2440-A-3 x 0.0 11:02

HMT 12/10/2014 140-2440-A-4 x -8.1 11:03

HMT 12/10/2014 140-2440-A-5 x 0.0 11:04

HMT 12/10/2014 140-2440-A-6 x -1.8 11:05

HMT 12/10/2014 140-2440-A-7 x -27.9 11:06 TB pressed up to 4.2

TestAmerica Knoxville - Air Canister Initial Pressure Check

140-2440.xls MS038 r11, 3/25/14
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103I9025140058.000 1 SDG J9958 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J9958 

Sample Numbers: 
WAA-01-AF-PS-20141217, WAA-02-AF-PS-20141217, WAA-03-

AF-PS-20141217, WAA-04-AF-PS-20141217, WAA-05-AF-PS-

20141217, and WAA-00-AF-FB-20141217 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J9958 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J9958 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J9958 included five (5) environmental air (filter) samples and one (1) QC 

sample (a field blank).    Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 

9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-

01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

Insufficient sample was available for MS/MSD analyses.  Duplicate LCS analysis provided adequate data 

on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank and the field yielded low activities for one (of three) thorium isotopes and 

for one (of three) uranium isotopes.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 

established control limits.  

  

V. Surrogates 

 

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as 

surrogate recoveries.   All carrier and tracer recoveries were within the laboratory’s QC limits.   No 

qualifications were applied. 

 

VI. Comments 

 

All detected results were less than their reporting limits (“RL”).   These extrapolations should be qualified 

as estimated (flagged “J”).   In two samples, the actual minimum detectable activity for total radium was 

greater than the reporting limit, due to the small sample size. 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications applied.  All data are usable as qualified for 

their intended purposes.   

 



ANALYTICAL REPORT
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-9958-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-9958-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 12/22/2014 11:40 AM; the samples arrived in good condition, properly preserved.  The temperature of the 

cooler at receipt was 20.0º C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20141217 (160-9958-1), WAA-02-AF-PS-20141217 (160-9958-2), WAA-03-AF-PS-20141217 (160-9958-3), 

WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 (160-9958-5) and WAA-00-AF-FB-20141217 (160-9958-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/06/2015 and 

analyzed on 01/07/2015. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP).  The samples 

are filters that must be split between multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.  

The total alpha emitting radium isotopes detection goal was not met for the following samples due to the reduced sample volume; the 

samples are filters that were split among other analyses: WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9958-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-9958-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

(160-9958-5). The data have been qualified and reported.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141217 (160-9958-1), WAA-02-AF-PS-20141217 (160-9958-2), WAA-03-AF-PS-20141217 (160-9958-3), 

WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 (160-9958-5) and WAA-00-AF-FB-20141217 (160-9958-6) were 

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/05/2015 and analyzed 

on 01/09/2015. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP).  The samples 

are filters that must be split between multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141217 (160-9958-1), WAA-02-AF-PS-20141217 (160-9958-2), WAA-03-AF-PS-20141217 (160-9958-3), 

WAA-04-AF-PS-20141217 (160-9958-4), WAA-05-AF-PS-20141217 (160-9958-5) and WAA-00-AF-FB-20141217 (160-9958-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/05/2015 and analyzed 

on 01/08/2015. 

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP).  The samples 

are filters that must be split between multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-9958-1

Login Number: 9958

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

G The Sample MDC is greater than the requested RL.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469315 Total Apha Radium (GFPC) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-9958-1 WAA-01-AF-PS-20141217 Filter 12/17/14 15:10 12/22/14 11:40

160-9958-2 WAA-02-AF-PS-20141217 Filter 12/17/14 15:18 12/22/14 11:40

160-9958-3 WAA-03-AF-PS-20141217 Filter 12/17/14 15:53 12/22/14 11:40

160-9958-4 WAA-04-AF-PS-20141217 Filter 12/17/14 16:09 12/22/14 11:40

160-9958-5 WAA-05-AF-PS-20141217 Filter 12/17/14 15:40 12/22/14 11:40

160-9958-6 WAA-00-AF-FB-20141217 Filter 12/17/14 00:00 12/22/14 11:40

TestAmerica St. Louis
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Client Sample Results 
Client· Tetra Tech EM Inc 
Project/Si1e· West Lake Landftll - Filters 

Client Sample ID: WAA-01-AF-PS-20141217 
Date Collected: 12117114 15:10 
Date Received: 12/2211411 :40 --

Method: 9315 - Total Apha Radium (GFPC) 
Count 

Uncert. 

Analyte Result Quallfler (2a+/-) 

T"oiif Atp-ha R:idium-- ---0~0356 ~ ----
0.533 

Carrier %Yield Qua/Hier LJmifs 

Ba Cam,,r ----- ·------968 - ------
40. 110 

-

Total 

Uncert. 

(2a+I-) 
- - -- - ~ 

0.533 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Quali fier (20'+/-l {20'+/-) 

Tii0rl;;,;;.22s ----- er-- - --Q.107 0.120 0.106 

Thorium-230 0.464 ~ 0.125 0.131 

Thonum-232 0.0237 ~ 0.0417 0.0418 

Tracer %Yleld Qua/Hier Lim ifs -----Thonum-229 93.1 30- 110 

Method: A·01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. 

Analyte Result Qualifier (20'+1·) --·--·--- j~ -Uranium-233/234 0.0909 0.0525 

Uranium-2351236 0.0189 ll(_ 0.0462 

Uranium-238 0.0983 :J 0.0545 

Tr11c,er %Ylald Qualifier Limits 

urarilum-232 94.4 --30. 110 

Client Sample ID: WAA-02-AF-PS-20141217 
Date Collected: 12117114 15:18 
Date Received: 12122114 11 :40 

Method : 9315 ·Total Apha Radium (GFPC) 

Analyte 

TDialA lpha Radium 

Carr/er 

Result Qualifier 

0.0544 u!\ 

% Yield Qualifier -------- ---- -··----·--
Ba Camer 97.6 

Count 

Uncert. 

(Za+/-) 

Limits 

- 40-110 

Uncert. 

{ZO'+/·) 

- o.0531 

0.0462 

0,0552 

Total 

Uncert. 

(2a+I-) 

Method: A-01-R · Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert Uncert. 

Analyte Result Qua lifter {20'+1·) (2a+I·) -·--··-----..-- ·------· ~- ----- ---·-·15:113 l horium-228 0.167 0.112 

Thorium-230 (l.322 ' 0.109 0 112 

Thonuin-232 0 0685 M 0.0628 0.0631 

/~06 ;2_ ~ 

RL MOC 

-~ 

RL MOC 
~-··· 0.166 

1.00 0.0759 

G 0.0756 

RL MOC 
1.00 --o.o227 
@'> 0.0903 

1.00 0.0227 

RL MDC 

@ - -0.899 

RL MOC 
1.00 0.164 

1.00 0.0888 

Q 0.0928 

Rind 

Page 10of 18 

Unit 

pCilSample 

Unit 

pCi/Sample-

pCi/Sample 

pCilSample 

Unit 

pci!Sample 

pCi/Sample 

pCilSample 

Unit 

pCuSample 

Unit 

pCi/Sample 

pCi/Sample 

pCllSample 

~1JtS 

Tes!America Job ID: 160.-9958-1 

Lab Sample ID: 160-9958-1 
Matrix: Filter 

PrC!pared Analyzed Oil Fae 

0 1106115 13:24-- 01io7i"is 20·21 1 

Prepared Analyzed Di/Fae --- - --
01/06115 13:24 01/07115 20 21 

Prepared Analyzed Oil Fae 

01 /05/15 13:13 oifo911 s 11Ts 
01 /05/151 3:13 01 /09/ 15 11·35 

0 1/05/1 5 13.13 Ol/09115 11 36 

Praparad Analyz:od DI/Fae 

01/0511513:13 01/091151 (38 1 

Prepared Analyzed Oil Fae -01/05/15 13:13 01 /08/15 12:35 

01105/ 15 13 13 01 /08/ 15 12 35 

01/05/15 13:13 01/08/15 12 35 

Proparad Analyzed Di/Fae 

01705i1513: 13 01/08115 12:35 

Lab Sample ID: 160-9958-2 
Matrix: Filter 

Prepared Analyzed DU Fae 

01 /06/15 13:24 ·-o·iTo7ii52o 22 

Prepared Analyzed DI/Fae 

01106115 13:24 7)ii07h5 20 22 

Prepared Analyzed Oil Fae 

0 1/05/15 13:-13- 01/09/15 11 36 

0 1/05/15 13 13 01/09/15 11 36 

01105115 13:13 01/09/15 11.36 

T es!America Sl Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill - Filters 

Client Sample ID: WAA-02-AF-PS-20141217 
Date Collected: 12/17/14 15:18 

Date Received: 12122/14 11 :40 

Tracer % Yield Qualifier Limits 
.. fiio;;u;n:229···---- 91 0 - 30:1To-

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+l-I 

Total 

Vncert. 

(2a+I·) 
u raiiiUm-2331234 -·--··--

.. 
0.0450 vr- -- - - 0.0519 --0.0521 

Uranium-235/236 

Uranlum-238 

Tracer 
Uramum-23.,_-- ---

0.00933 ~ 

0.0823 J 
% Yield Qua/Iner 

- - - --
93.5 

0.0323 

0.0540 

Limits 
·· -·Jo.110 

Client Sample ID: WAA-03-AF-PS-20141217 
Date Collected: 12/17/14 15:53 

Date Received: 12122114 11 :40 

Meth od: 9315 -Total Apha Radium (GFPC) 
Count 

Un cert. 

Analyte Result Qualifier (20+/·) 

0.0323 

0.0544 

Total 

Uncert. 

(2a+/·) 

Tulat AlphaRadium- - ·- 0.603 ~-- 0.507 ---o.sfo 

Carrier %Yield Qualifier Limits 
----- ----- ----Ba Camer 97.3 40 - 110 

Method: A-01-R - Isotopic Thorium (Alpha Spect rometry) 
Count Total 

Uncert. Uncert. 

Analyle Result Qualifier (2a+t-l (2a+/.) 
--·-- 0 - - ----om 0.112 Thorium-228 0.0823 

Thorium-230 0.263 -:I 0.101 0.104 

Thorium-232 -0.0246 \I'{ 0.0634 0.0635 

Tracer %Yield Qualifier Limits 

T/lorlum-229 -- 91.4 ""30- 110 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Un cert. Uncert. 

Analyte Result Qualifier (2a+l·I (Za+/·) .......... ___ 
J ·----0.0900 0.0908 Uranium-233/234 0.141 

Uranium-235/236 ·0.0184 Y<. 0.0451 0.0451 

Uranium-238 0.118 :1 0.0661 0.0668 

Tracer %Yield Qualifllflr Limits 

Uraniurn-232 ---·961 -···30:110"" 

c-+-u G- 2-S" 

RL MOC 
-~----1.0 0.0829 

1.00 0.0714 

1.00 0.0573 

RL MOC 

-~ 0.765 

RL MOC 

@ --Tiai 
1.00 0.0914 

(§) 0.139 

RL MOC 

1:-00 ··-·-·0.125 

~ 0.113 

1.00 00708 

(41'1 
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Unit 

pC1/Samjiie 

pCi/Sample 

pCilSample 

Unit 

pCi/Sample 

Unit 

pc11samp1e 

pCi/Sample 

pCi/Sample 

Unit 

pCl/Sample 

pCi/Sample 

pCUSample 

TestAmerica Job ID 160-9958-1 

Lab Sample ID: 160-9958-2 
Matrix. Filter 

Prepared Analyzed Dll Fae 

oiioS11S 13·1i . 01109i1St136 i 

Prepared Analyzed Oil Fae 

01 /05/ 15 1313 
-----
01/08/ 15 12 35 1 

01 /05/ 15 13:13 01 /08115 12 35 

01 /05/1513.13 01 /08/15 12 35 

Prepared Analyzed Dil Fae 

0~13:13 -
01108115 12:35 t 

Lab Sample ID: 160-9958-3 
Matrix : Filter 

Prepared Analyzed Oil Fae ------01/06/15 13:24 01107/15 20:22 

Prepared Analyzed DI/Fae 

01/0611513'24 01107115 20.22 

Prepared Analyzed Oil Fae 
---

01/05/1513:13 01 /0911511:36 

01105/15 13:13 01109/1511•36 

01/05/1513'13 01109/15 11 '36 

Prepared Analyzed Di/Fae 

01/05115 13:13 01/09115 1 t :36 

Prepared Analyzed Oil Fae 

01 /05115 13·13 01l081lS12. 3~ 
01/05/1513:13 01/08115 12 35 

01/0511 s , 3.13 01108115 12 35 

Prapared Analyzed Di/Fae 

01/05115 13:13 oi1oaiis 12:35 

TestAmerlca St. Louis 

1120/2015 

I 



Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-04-AF-PS-20141217 
Date Collected : 12/17/14 16:09 
Date Received: 12/2211411:40 

Method: 9315 - Total Apha Radium (GFPC) 
Count 

Uncert. 

Analyte Result Qualifier (2o+I-) 

Total Alpha Radium --- 0.582 ~ .. - .. - - o.647 

Ca"ier %Yield Qualifier Limit$ --·------ -Ba Carrier 100 40 . 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 

Total 

Uncert. 

(2a+I·) 

0.649 

Count Total 

Uncert. Uncert. 

RL 
1.00 

Unit 

pcvsample 

Analyte Result Qualifier (2o+I·) (2a+/-) RL MOC Unit 
- - 0.0921 - --0.0923 --<::TID- - o.-15-5 pCi/Samiile - --·-0.0660 ij{·--Thonum-22B 

Thorlum-230 

Thorium-232 

0.502 0.122 0.129 1.00 o.0551 pCllSample 

0.0432 0.0352 0.0354 1.00 0.0215 pCi/Sample 

Tracer 

Thorium-229 

% Yield Qua/If/er 

98.9 

Limits 

30. 110 

Method : A·01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Quall fl or 

Total 

Uncert. 

(2a+f·) Analyte Result 

Uranium-233/234 - - ·- o.ooo \:1-f 
(2a+I-) 

0.0945 

0.0455 

0.0830 

- --
Uranlum-2351236 

Uranium-238 

Tracer 

Uranium-232 

0.000 

0.0373 ~ 
% Yiefd Quallfler 

94.5 

Lim in 

30.110 

Client Sample ID: WAA-05-AF-PS-20141217 
Date Collected : 12/17/1415:40 
Date Received: 12122/1411 :40 

Method: 9315 - Total Apha Radium (GFPC) 

Analyle Result Qualifier 

Total Alpha Radium-- - o.298 ~ 

Carrier 

Ba Carrier 

% Yield Qualifier 

98 2 

Count 

Uncert. 

(2o+I-) 
--o-.613 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 

0.0945 

0.0455 

0.0831 

Total 

Uncert. 

(2a+f·) 

0 614 

Count Total 

Analyte 

Thonum-228 

Thoriu m-230 

Thonum·232 

Result Qualifier 

0.0733 

0.350 

0.0405 

cu· 
1 

Tracer % Yield Quallffer 
Thor1um-229- - - --· ···---85 5 

Uncert. 

(2a+/-) 

0.112 

0. 112 

0.0488 

Limits 
····---30 - 110 

Uncert. 

(2a+/-) 
- 0112 

0,11 5 

o 04a1 

(+ 0 G 

RL 

1.00 

1.00 

~ 
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MDC Unit 

pCi/Sample 

0.103 pCi/Sample 

0.147 pCi/Sample 

~Unit 
~ pCi/Sample 

MOC Unll 

0.189 pCllSample 

0.0780 pCi/Sample 

0.0776 pC•/ Sample 

TestAmerica Job ID· 160-9958-1 

Lab Sample ID: 160-9958-4 
Matrix: Filter 

Prepared A11aly211d 

Ol/06ftSJ3:24' 0 1/07/15 20 22 

Prepared Anafyzed 

01/06115 13·24 01/07115 20 22 

Prepared 

01/05/1513:13 

01/05/15 13:13 

01/05/1 5 13. 13 

Analy2cd --- -H--< 
01 /09/15 11 .36 

01 /09/15 11·35 

01/09/1511:36 

Oil Fae 

Oil Fae 

1 

Oii Fae 

1 

Propared Analyzed Oil Fae 

01105/15131f oi/091151136 

Prepared 

01 /05/1513:13 

01/05/15 13:13 

01/05/15 13.13 

Prepared 

01/05115 13.13 

Analyzed 

01/08/15 12·35 

01108115 12:35 

01/08/15 12:35 

Analyzed 

01108115 12 35 

Oii Fae 

Di/Fae 

Lab Sample ID: 160-9958-5 
Matrix· Filter 

Prepared All81yzed 

0 \/06/15 13 24- 0 1/07 /1 s 20 22 

Prepared Anafyzed 

01106115 1324 01107115 20·22 

Prepared Analyzed 

01/05115 13 13 01/09/15 11 36 

0 1/0511513.13 01/09/1 5 11 36 

01/0511513 13 OH09/15 11 36 

Prepared 

01/05115 13 13 

Analyied 

0110911511.36 

Oil Fae 

Di/Fae 

Oil Fae 

1 

DI/Fae 

1 

T estAmerica St Louis 

1120/2015 

I 



Client Sample Results 
Client" Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20141217 
Date Collected: 12/17/14 15:40 
Date Received: 12/22/14 11 :40 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Un cert. 

Analyte Result Qualifier (20+/-) 

Uranium.2331234 -- 0 .110 -~-·- -

Uneert. 

(2a+/-) 

- 0.0706 --0 :0112 

Uranium-2351236 

Uranium-238 

Trar::er 

·0.0196 Uf 
o.0630 IU 

Y. Yield Qualifier 

0.0393 

0.0546 

Limits 
···--- · 

30.110 

Client Sample ID: WAA-00-AF-FB-20141217 
Date Collected: 12/17/14 00:00 
Date Received: 12/22/14 11 :40 

Method: 9315 -Total Apha Radium (GFPC) 
Count 

Uncert 

Analyte Result Qualifier (2a+I-) 

0.0393 

0.0548 

Total 

Uncert. 

(2a+/·) 

- · 0.585 q--- - -----
Total Alpha Radium 0.598 0.601 

Carrier %Yield Qua/If/er Limits 
Bo Carrier ______ 

-- 102 40-110 

Method: A·01·R - Isotopic Thorium (Alpha Spectrometry} 
Count To!Jll 

Uncert Uncert. 

Analyte Result Quall fl er (2a+I-) (2a+I-) 

Thonu~-228 ----o124 ~- 0.108 0.109 

Thorium-230 0.363 :l' 0.107 0.111 

Thorium-232 0 0470 ~ 0.0424 0.0425 

Tracer Y. Yield Qual/fier Lfmits ----· -"J0.110 . Thor/um-229 ---- 101 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry} 
Count Total 

Un cert. Uneert. 

Analyte Result Qualifier (20'+/-) (2a+/·) 
--· -------··~-- --· T · .. 0.0159 Uranium-2331234 0.113 0.0765 

Urarnum-235/236 0 0101 

~ 
0.0349 0.0349 

Uranlum-238 0.0646 00646 0.0649 

Trar::er %Yield Qualifier Limits 

Uranium:232-- -ss3 - 30:110 

RL MDC 
- · ·foo -o-:<ian 

~ 0.109 

. 0.0754 

RL MDC 
-@ --1.00 0.962 

RL MDC 
--~ 0.170 

1.00 0.0701 

~ 0.0557 

RL MDC ---- -1.00 0.0996 

[_:) 0.0771 

0 0.0994 

H-0& 
Feb -;t.5 \S 
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Unit 

j)cVsamp·,;;· 

pCilSample 

pCi/Sample 

Unit 

pc;1saln-Pie-· 

Unit 

pCi/Sample 

pCi/Sa mple 

pCi/Sample 

Unit 

pc11samp1e ·-

pCllSample 

pCilSample 

TestAmerica Job ID. 160-9958-1 

Lab Sample ID: 160-9956-5 
Matrix: Filter 

Prepared Analyzed DllFae 

"01/ ()5i\6fa:13 . 01toa11·s· 12 37 

01/05/15 13 13 01/08/1 5 12 37 

01105/15 13.13 01/08115 12·37 

Lab Sample ID: 160-9958-6 
Matrix: Fil ter 

Prepared Analyzed Oil Fae 

01/06/15 13:24 01/07/15 20.32 . 1 

Prepared Analyzed Di/Fae 

01/06115 13.24 Ot/07115 20.32 --1 

Prepared Analyzed Oil Fae 

01105/1 s 13:;3-- 01/09115 11 36 1 

01 /05115 13. 13 01/09/15 11 36 

01/05/15 1313 01109/15 11:35 

Prepared Analyzed Di/Fae 

01/0S/15 13 73 -01109715 11:36 --:; 

Prepared Analyzed Oil Fae 

01/05/ 15 13 13 01108/1!> 12 37 1 

01/05/Hi 13.13 01/08/15 '2.37 

01105115 13 13 01/08/15 12:37 

Prepared Analyzed Di/Fae 

01/05/1 5 t J 13 · a1toB1i s 12·31 1 

TestAmenca St. Louis 

1120/2015 



QC Sample Results
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-166845/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167353 Prep Batch: 166845

Total Alpha Radium

Analyte

U 101/07/15 20:2101/06/15 13:24pCi/Sample0.979

MDC

1.00

RL

0.5090.509

(2σ+/-) (2σ+/-)

MB

-0.01820

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 01/06/15 13:24 01/07/15 20:21 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

92.0

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-166845/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167353 Prep Batch: 166845

Total Alpha 

Radium

Analyte

150-658136.3145.0 4.21 1.00 0.990

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

92.3

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-166845/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167353 Prep Batch: 166845

Total Alpha 

Radium

Analyte

10.49150-659040.6545.0 4.61 1.00 0.857

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

92.3

LCSD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-166622/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167566 Prep Batch: 166622

Thorium-228

Analyte

U 101/09/15 11:3601/05/15 13:13pCi/Sample0.184

MDC

1.00

RL

0.1140.113

(2σ+/-) (2σ+/-)

MB

0.1075

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/09/15 11:3601/05/15 13:13pCi/Sample0.1111.000.1390.1330.4535Thorium-230

101/09/15 11:3601/05/15 13:13pCi/Sample0.07891.000.03710.0371U0.008919Thorium-232

Tracer

Thorium-229 30 - 110 01/05/15 13:13 01/09/15 11:36 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

86.2

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-166622/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167567 Prep Batch: 166622

Thorium-230

Analyte

118-8110617.0716.1 1.61 1.00 0.0601

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

93.3

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-166622/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167568 Prep Batch: 166622

Thorium-230

Analyte

10.06118-8110817.2816.1 1.64 1.00 0.0791

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

87.5

LCSD

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-166623/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167424 Prep Batch: 166623

Uranium-233/234

Analyte

101/08/15 12:3501/05/15 13:13pCi/Sample0.0882

MDC

1.00

RL

0.06810.0677

(2σ+/-) (2σ+/-)

MB

0.09569

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/08/15 12:3501/05/15 13:13pCi/Sample0.09511.000.05260.0525U0.02977Uranium-235/236

101/08/15 12:3501/05/15 13:13pCi/Sample0.1071.000.06380.0637U0.04775Uranium-238

Tracer

Uranium-232 30 - 110 01/05/15 13:13 01/08/15 12:35 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

87.8

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-166623/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167425 Prep Batch: 166623

Uranium-233/23

4

Analyte

120-849824.9025.5 2.28 1.00 0.0902

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 26.0 25.85 2.36 1.00 0.0780 pCi/Sample 99 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

89.0

LCS

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-166623/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167426 Prep Batch: 166623

Uranium-233/23

4

Analyte

10.13120-8410025.4925.5 2.33 1.00 0.0248

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Uranium-238 26.0 25.94 2.37 1.00 0.0791 pCi/Sample 100 82 - 122 0.02 1

Uranium-232

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

86.8

LCSD

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 166622

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-9958-1 WAA-01-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-2 WAA-02-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-3 WAA-03-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-4 WAA-04-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-5 WAA-05-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-6 WAA-00-AF-FB-20141217 Total/NA

Filter ExtChromLCS 160-166622/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-166622/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-166622/1-A Method Blank Total/NA

Prep Batch: 166623

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-9958-1 WAA-01-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-2 WAA-02-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-3 WAA-03-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-4 WAA-04-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-5 WAA-05-AF-PS-20141217 Total/NA

Filter ExtChrom160-9958-6 WAA-00-AF-FB-20141217 Total/NA

Filter ExtChromLCS 160-166623/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-166623/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-166623/1-A Method Blank Total/NA

Prep Batch: 166845

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter DPS-0160-9958-1 WAA-01-AF-PS-20141217 Total/NA

Filter DPS-0160-9958-2 WAA-02-AF-PS-20141217 Total/NA

Filter DPS-0160-9958-3 WAA-03-AF-PS-20141217 Total/NA

Filter DPS-0160-9958-4 WAA-04-AF-PS-20141217 Total/NA

Filter DPS-0160-9958-5 WAA-05-AF-PS-20141217 Total/NA

Filter DPS-0160-9958-6 WAA-00-AF-FB-20141217 Total/NA

Filter DPS-0LCS 160-166845/2-A Lab Control Sample Total/NA

Filter DPS-0LCSD 160-166845/3-A Lab Control Sample Dup Total/NA

Filter DPS-0MB 160-166845/1-A Method Blank Total/NA

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-9958-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (40-110)

Ba

96.8160-9958-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141217

97.6160-9958-2 WAA-02-AF-PS-20141217

97.3160-9958-3 WAA-03-AF-PS-20141217

100160-9958-4 WAA-04-AF-PS-20141217

98.2160-9958-5 WAA-05-AF-PS-20141217

102160-9958-6 WAA-00-AF-FB-20141217

92.3LCS 160-166845/2-A Lab Control Sample

92.3LCSD 160-166845/3-A Lab Control Sample Dup

92.0MB 160-166845/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

Th-229

93.1160-9958-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141217

91.0160-9958-2 WAA-02-AF-PS-20141217

91.4160-9958-3 WAA-03-AF-PS-20141217

98.9160-9958-4 WAA-04-AF-PS-20141217

86.5160-9958-5 WAA-05-AF-PS-20141217

101160-9958-6 WAA-00-AF-FB-20141217

93.3LCS 160-166622/2-A Lab Control Sample

87.5LCSD 160-166622/3-A Lab Control Sample Dup

86.2MB 160-166622/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

U-232

94.4160-9958-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141217

93.5160-9958-2 WAA-02-AF-PS-20141217

96.1160-9958-3 WAA-03-AF-PS-20141217

94.5160-9958-4 WAA-04-AF-PS-20141217

92.6160-9958-5 WAA-05-AF-PS-20141217

88.3160-9958-6 WAA-00-AF-FB-20141217

89.0LCS 160-166623/2-A Lab Control Sample

86.8LCSD 160-166623/3-A Lab Control Sample Dup

87.8MB 160-166623/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

TestAmerica St. Louis
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103I9025140058.000 1 SDG J9986 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J9986 

Sample Numbers: 
WAA-01-AF-PS-20141223, WAA-02-AF-PS-20141223, WAA-03-

AF-PS-20141223, WAA-04-AF-PS-20141223, WAA-05-AF-PS-

20141223, and WAA-00-AF-FB-20141223 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 
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DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J9986 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J9986 included five (5) environmental air (filter) samples and one (1) QC 

sample (a field blank).    Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 

9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-

01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

Insufficient sample was available for MS/MSD analyses.  Duplicate LCS analysis provided adequate data 

on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank yielded low activities for one (of three) thorium isotopes and for one (of 

three) uranium isotopes, while the field blank yielded similar activities for those two isotopes and one 

more uranium isotope.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 

established control limits.  

  

V. Surrogates 

 

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as 

surrogate recoveries.   All carrier and tracer recoveries were within the laboratory’s QC limits.   No 

qualifications were applied. 

 

VI. Comments 

 

All detected results were less than their reporting limits (“RL”).   These extrapolations should be qualified 

as estimated (flagged “J”).    

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications applied.  All data are usable as qualified for 

their intended purposes.   
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-9986-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-9986-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 12/29/2014; the samples arrived in good condition, properly preserved. The temperature of the coolers at 

receipt was 20.0 C.

The following samples are filters that were split between multiple analyses: WAA-00-AF-FB-20141223 (160-9986-6), 

WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3), 

WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5). A LCS/LCSD was performed as batch QC

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3), 

WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5) and WAA-00-AF-FB-20141223 (160-9986-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/07/2015 and 

analyzed on 01/13/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-9986-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-9986-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3), 

WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5) and WAA-00-AF-FB-20141223 (160-9986-6) were 

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/07/2015 and analyzed 

on 01/09/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141223 (160-9986-1), WAA-02-AF-PS-20141223 (160-9986-2), WAA-03-AF-PS-20141223 (160-9986-3), 

WAA-04-AF-PS-20141223 (160-9986-4), WAA-05-AF-PS-20141223 (160-9986-5) and WAA-00-AF-FB-20141223 (160-9986-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/07/2015 and analyzed 

on 01/09/2015. 

No  analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-9986-1

Login Number: 9986

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
Page 6 of 18 1/29/2015
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Definitions/Glossary
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469315 Total Apha Radium (GFPC) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-9986-1 WAA-01-AF-PS-20141223 Filter 12/23/14 15:38 12/29/14 11:30

160-9986-2 WAA-02-AF-PS-20141223 Filter 12/23/14 14:15 12/29/14 11:30

160-9986-3 WAA-03-AF-PS-20141223 Filter 12/23/14 14:45 12/29/14 11:30

160-9986-4 WAA-04-AF-PS-20141223 Filter 12/23/14 15:02 12/29/14 11:30

160-9986-5 WAA-05-AF-PS-20141223 Filter 12/23/14 14:27 12/29/14 11:30

160-9986-6 WAA-00-AF-FB-20141223 Filter 12/23/14 00:00 12/29/14 11:30

TestAmerica St. Louis
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecVSite. West Lake Landfill • Filters 

Client Sample ID: WAA-01-AF-PS-20141223 
Date Collected: 12/23114 15:38 
Date Received: 12/29114 11 : 30 . . 

Method: 9315 -Total Apha Radium (GFPC) 
Count 

Uneert. 

Analyte Result Quallfler (2a+/·) 

Total 

Uncert. 

120+/-) 
----····-·······.,_ - -- ·-:s - -···-·---
Total Alpha Radium 0.487 0.288 

Carrier % Yield Qua/If/er Limits 

40- 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2a+I·) 

0.292 

Total 

Uncert. 

(2a+/-) 

ThOriUm:22a-- - - - ----- ~--·- ---

Thorium-230 

Thorlum-232 

Tracer 

Thorlum-229 

0.0353 

0.456 

0.0440 
~ 
-; 

% Yleld Qualifier 
---80.7 

0.0999 

0.132 

0.0393 

Limits 

30. 110 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry) 
count 

Uncert. 

Analyte Result Qualifier (2a+/·) ------ - "5 Uran ium-233/234 0.0698 0.0515 

Uranium-235/236 0.000 &II 0.0193 

Uranium-238 0.0387 ? 0.0346 

Tracer %Yield Qualifier Limits 

uramum-232 94.8 3().110 

Client Sample ID: WAA-02-AF-PS.20141223 
Date Collected: 12123114 14:15 
Date Received: 12/29/14 11 :30 

Method: 931 5 - Total Apha Radium (GFPC) 
Count 

Un cert. 

Analyte Result Qualifier (2a+/-) 

Tutal Alpha Radium ~ ----·-- -0.0600 0.238 

Carrier %Yield Qualifier Limits 
------ -·-1o-o ---- - - - -

Ba Carrier 40-110 

Method: A-01 -R. Isotopic Thorium (Alpha Spectrometry~ 

Analyle Result Qualifier 

Count 

Uncert. 

(2a+I·) 

0.100 

0.137 

0.0395 

Total 

Uncert.. 

(2o+/-) 

0.0518 

0.0193 

0.0348 

Total 

Uncert.. 

(2CT+/·) 

0.238 

Total 

U11cert. 

(2a+/-) 

Thonum-228 ---o.154 &..{ 0 129 ·-·· -o130 
Thorium-230 0.440 

Thon um-232 0.084fi 

] 
'") 

0,126 

0.0571 

0 131 

0.0576 

RL MDC 
--1.00 -o-:407 

RL MOC 
- <J]P- - -O.l 80 

1.00 0.0847 

1 00 0.0264 

RL MDC 
····---

1.00 0.0594 

G:> 0.0290 

1.00 0.0232 

RL MDC ·-·--® 0.467 

RL MDC 

~-0.202 
100 0 0896 

1.00 0.0619 

2.5 f~ \) 

Page 10of1 8 

Unit 

pcilsaiiip1e -

Unit 

pCllSample 

pCi/Sample 

pCi/Sample 

Unit 

pCiJSa7"nple 

pCi/Sample 

pCi/Sample 

Unit 

i)ciisampie 

Unit 
----
pCitSample 

pC1ISample 

pC11Sample 

TestAmerica Job ID. 160-9986-1 

Lab Sample ID: 160-9986-1 
Matrix: Filter 

Prepared Analyzed Oii Fae 

01/07115 10.34 01ii3h 5 22 15 
--

1 

Prepared Analyzed Oil Far: 

0Tto1115 10·34 -0111itTs 22:15 

Prepared Analyzed DltFac 

01/07/15 08:19- 01100/1511:39 1 

01 /07/15 08:19 01/09/15 11·39 

01107/15 08:19 01109/15 11:39 

Prepared Analyzed Di/Fae 

·av<ffi15 08:19 °fJ1f09115 11:39 

Prepared Analyzed Oil Fae ----
01107/15 08:19 01 /09/1511.41 1 

01/07/ 15 08:19 01 /09/15 11 41 

01/07/15 08.19 01 /09/1511.4 1 

Prepared Analyzed DI/Fae 

01107115 08 i9 01f09f15 11.41 1 

Lab Sample ID: 160-9986-2 
Matrix: Filter 

Prepared Analyzed Oil Fae 

01 /07/1 5 10.34" 01113115 22:15 1 

Prepared Analyzed Di/Fae 

OV071t510·34 01113115 22 15 1 

Prepared Analyzed Oil Fae 

01 /07/15 08:19- 01109115 11 39 1 

01 /07/ 15 08"19 01 /09/ 15 11 3\) 

01101115 08·19 01/09/15 11 39 

Tes!America St. Louis 

1/29/2015 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-02-AF-PS-20141223 
Date Collected : 12/23114 14:15 
Date Received: 12/29/14 11:30 

Tracer 
iiiOrium.229·-----

% Yield Oualifier 

91.2 

Limits 

30- 110 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier {2a+I·) 

Total 

Uncert. 

(2o+I·) 

!\A····- ··----- -----
Uranlum-2351236 

Uranium-238 

Tracer 

Uranwm-232 

0.0283 

0.0605 
j 
'j 

% Yield Qualifier -·--- -95.6 

0.0606 

0.0326 

0.0478 

Limits 

3 0:-110 -

0.0609 

0.0327 

0.0481 

Client Sample ID: WAA-03-AF-PS-20141223 
Date Collected: 12123114 14:45 

Date Received: 12/29/14 11 : 30 

Method: 9315 - Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qual ifier (20'+1-l (2a+/·) ---- o--Total Alp.ha Radium 0.0407 0.243 0.243 

Carrier %Yield Qualifier Limns 
Ba Canier ·----- ----- -;;o.710 100 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+I-) (2a+/-) 

Thorium-22-e--·--- , .... ------ iU --D.101 ----0.101· 0.121 

Thorium-230 0.367 J 0.108 0. 112 

Thorium-232 0.0645 ? 0.0491 0.0494 

Tracor %Yield Qualifier Limits 
·---96.3 -·----- -ro:Tio 7horium-229 

Result Qualifier (20'+/-) (2a+I-) 

0.0634 

itf _____ ,. 
----0 .0634 ---0~0036 

0.0197 ~ 0.0279 0.0279 

0.0870 J 0.0570 0.0575 

Trar:er %Yleld Quallfler Limits 
-----·-·-·······-· - ---- -
Uranium-232 87.9 30. 110 

RL MDC 

·--""@ ··a-om 
1.00 0.0283 

1,00 0.0578 

RL MOC 
--1:00 ----0.450 

RL MDC 

~ 0.155 

1.00 0.0581 

1.00 00578 

RL MDC ----a;) 0.0975 

1.00 0.0296 

1.00 00605 
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Unit 

pci1samP'1e ·-

pCi/Sample 

pC1/Sample 

Unit 

pCl/Sample 

Unit 

pCi/Sample 

pCl/Sample 

pCi/Sample 

Unit 

pci1sampie-

pCi/Sample 

pCJ/Sample 

TestAmerica Job ID: 160-9986-1 

Lab Sample ID: 160-9986-2 
Matrix: Filter 

Prepared 

01/07115 0819 

Prepared 

. oi/07115 oa:-19 
01 /07/15 08.19 

01 /07/15 08:19 

Propared 

01107115 08:19 

Analyzed DI/Fae 
01/09115 11:39 ...... _ --; 

Analyzed OllFac 

-01 /09/15 11'41. 
01f0911511.41 

01/09/15 11:41 

Analyzed Di/ Fae 

-0 1109115 11:41 

Lab Sample ID: 160-9986-3 
Matrix: Filter 

Prepared Analyzed Oil Fae 

01/07115 10:34 01/13115 22:15 

Prepared Analyzed DI/Fae 

0 1107115 10:34 -0 1113115 22-15 

Prepared Analyzed Oil Fae 

01/07/ 15 08:19 01/09/15 11 : 39 1 

01/07/15 08:19 01/09115 11 :39 

01107115 08:19 01/09/15 11 :39 

Propared Analyzed DI/Far: 

0 1/07115 08.19 - 01/0911511.39 1 

Pro pared Analyzed 

Ol/07115 08:19 01/09/1 5 11:41 

01/07115 08 19 01/0911 $ 11.41 

01/07/15 08.19 01/09/1 5 1141 

Prepared Analyzed Di/Fae 

0110111s oe:T9 .. (fi7o9i15 ·1 f:4f' 

T estAmerica St Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. 
Project/Site: West lake Landfill • Fiiters 

Client Sample ID: WAA-04-AF-PS-20141223 
Date Collected : 12123/14 15:02 
Date Received: 12129/14 11 :30 

Method: 9315 - Total Apha Radium (GFPC) 

Analyte Result Quallfler 

Count 

Uncert. 

(2o+I-) 

Total 

Uncert. 

(2c;r+I·) 
rot31 Alpha Ridium--_ .. ··--·· 0~0280 ~ ----- - ---· . 

0.259 0.259 

Carrier %Yield Qualifier Limits 
Ba Carrier ________ • ·-·-----

104 40 . 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+/·} (2o+I·) 

Thorium-228 0.196 -~ - - ----o.105 0106 

Thorium-230 0.307 3 0.103 0.106 

Thorium-232 0.0391 > 0.0349 0.0351 

Tracer %Yield Qualifier Limits ---- -----Thorium-229 91.4 30.110 

Method: A--01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2cr+/-) (2cr+I-) 

Uranium-233/234 0.112 -~ 0.0643 - 0.0649 

Uranium-235/236 0 000 \IA 0.0283 0.0283 

Uranium-238 0.0721 J 0.0481 0.0485 

Tracer %Yield Qualifier Limits 

Uranium-232 87.6 30. 110 

Client Sample ID: WAA-05-AF-PS-20141223 
Date Collected: 12123/14 14:27 
Date Received: 12/29114 11 :30 

Method: 9315 ·Total Apha Radium (GFPC) 
Count Total 

Uncert. Un cert. 

Analyte Result Qualifier (2a+I-) (2a+f·J 
1o1ar Alpha Ra<ium ___ ----- Qi1 ---0222 -0.0764 0.222 

Ca"ler %Yield Qualifier Limits 
-~ ..... ··-··- ---- ----- ···- - 40-:fiO BD Carrier 102 

Method: A·D1 ·R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. UnCl'!rt. 

Analyte Result Qualifier (2o+I·) t2cr+/-) -·---- - --- Ul. -- - o.:ioi Thonum-228 0 128 0.103 

T horium-230 0.317 J 0.0984 0 102 

Thonum-232 0 0380 l1'\ 0.0402 0.0404 

Tracer %Yield Qua/If/er Limits 

RL MDC 

(§ - - ---
0.488 

RL MOC 

1.00 --0.139 

1.00 0.0748 

1.00 00234 

RL MOC 

1.00 - 0.0615 

@ 0.0765 

1.00 0.0240 

RL MOC 

@ -···- 0402 

RL MDC 
@ ·- o.1s6 

1.00 0.0229 

~ 0 0582 

Unit 

pcVsalnp1e 

Unit 

i>cii sam"P1e ·-

pCi/Sample 

pCi/Sample 

Unil 

pCi/Sampfe 

pCi/Sample 

pCilSample 

Unit 

pCilSample 

Unit 

:PciiSanii>1e 

pCi.'Sample 

pCllSample 

Thorium-229 968 30 . 110·· 

z~M J5 rJ-06 
Page 12 of 18 

TestAmerica Job ID. 160-9986-1 

Lab Sample ID: 160-9986-4 
Matrix: Fi lter 

Prepared 4nalyzed Oil Fae 
-- -·--· "01/13115 22:15 01/07/15 10:34 

Prepared Analyzed Di/Fae 

011()7115 10:34 01113115 22·15 

Prepared Analyzed Oil Fae 

·01101'1'508Ts" 
-- -
01/09/15 11:39 1 

01/07/15 08:19 01109/15 11:39 

01/07/15 08:19 01/09115 11·39 

Prepared Analyzed DI/Fae 

01/07115 08: 19 01/0911511'39 

Prepared Analyzed Oii Fae 

0 1107/15 08:19 - ----01/09/1511 41 

01/07/15 08:19 01109/15 11 '41 

01/07/15 08:19 01/09/15 11 41 

Prepared Analyzed Oii Fae ----
01107115 08' 19 01/0911511 41 

Lab Sample ID: 160-9986-5 
Matrix: Filter 

Prepared Analyzed Oii Fae 

01/07/15 10:34 ·01ifa11 s 22: 15 

Prepared Analyzed Dil Fae 

0110711510:34 'O:i/ 13115 22'15 

Prepared Analyzed Oil Fae -----01/07(15 08 19 01/09/15 11 39 1 

01/07f15 08 19 0111)9115 11 39 

01/07/15 08 19 01109/15 11 39 

Pr11pared Analyzed DI/Fae 

01/07115 08 19 01/091/ 5 11 39 

TestAmerica St Louis 

1/29/2015 

I 



Client Sample Results 
Client· Tetra Tech EM Inc. 
Pro1ecUSite· West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20141223 
Date Collected: 12/23/14 14:27 
Date Received: 12129/14 11 :30 .. ... 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uneert. 

Analyte Result Qualifier (2a+/-) 

Total 

Uncert. 

(2a•/-) 
Uranfum-:2331234- --····· ----0.0396 "4---- ------ ---.. ·--·-

0.0525 

Uraoiuin-2351236 0.0197 QA 0.0279 

Uranium-238 0.0711 J 0.0524 

Tracer %Yield Qua/If/er Limits 
Uraniuin-232" --·----· -- ---gz.1 - 3 0-.11o-

Client Sample ID: WAA-OO-AF-FB-20141223 
Date Collected: 12/23/14 00:00 
Date Recetved: 12/29/14 11: 3 o 

Method: 9316 -Total Apha Radium (GFPC) 

00526 

0.0279 

0.0527 

Count Total 

Uncert. Uneert. 

Analyte Result aualifler (2a+I·) (2a+/-) 

Total Alpha Radiu;n--- ---·o.181 ~- --·---
0.281 0.282 

Carrier %Yield Qua/If/er Limits -----Ba Carrier 99.4 40-110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count ToUll 

Uncert. Uncert. 

Analyte Result Quall lier (2o+/•) (.2a+/-) 

Tho.rium-228 0.120 IL-\ 0.108 0.108 

Thorium-2:10 0.614 J 0-142 0.151 

Thorium-232 0.0319 \!-{ 0.0391 0.0392 

Tracor %Yield Quallfler Limits 
Thon11m-m --·--·- 92.8 ---·--- -30:170 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+I-) (2a+I-) 

Uranium-2331234 0.107 J - - 0.0573 0.0580 

Uranium-2351236 0 000 ~ 0.0190 0 0190 

Uranium-238 0.107 ":l a 0611 0.0618 

Tracer %Yield Qua/If/or Limits 

Uranium-232 
•• , ... ___ ,93.2 ···-30:-110 

2- ) 

-~ -.. _. · o.oe75 
0.0295 

1.00 0.0605 

~ 
MDC 

0.478 

~ 
MDC 

0.169 

1.00 0.0614 

@ 0.0611 

RL MDC 

1.00 0.0230 

@; 0.0286 

1.00 0 0585 

true 
Pet )~ 

Page 13 of 18 

Unit 

iiciisan1Pie 

pCilSample 

pCllSample 

Unit 

pCi/SamPi& 

Unit 

pCi/Sample 

pCi/Sample 

pCiJSample 

Unit 

pCi/Sample 

pCllSample 

pCi/Sample 

TestAmerica Job ID: 160-9986-1 

Lab Sample ID: 160-9986-5 
Matrix: Filter 

Prepared Analyzed 011 Fae 

0110?iis~19- -01i09/1s1i:41- 1 

01/07115 08:19 01/09115 11 41 

01/07/15 08:19 01109/ 15 11'41 

Prepared 

Oiio7115 o8:1i 
Analyzed 

0110911511:41 

Di/ Fae 

-

Lab Sample ID: 160-9986-6 
Matrix. Filter 

Prepared Analyzed Oil Fae 

01107/15 10:34 01/13/15 22:'15 

Prepared Analyzed Di/Fae 

01107115 10:34 01113115 22 15 1 

Prepared Analyzed Oil Fae 

01 107115 08-19 01/09/1 5 11 :39 

01 /07/15 08 19 01/09/15 11 .39 

01/07/15 08' 19 01109/15 11 :39 

Prepared Analyzed Oil Fae 

01107115 08.19 01/0911511:39 1 

Prepared Analyzed Dll Fae 

Oiiii7i1!, 08 19 01109!1 5 11.41 

01/07/15 08:19 01/09/ 15 11 41 

01 /07/1508' 19 01/09115 11 41 

Prepared Analyzed OJI Fae 

01107115 08.19- 01/09115 11 4 j' 1 

TestAmerica St. Louis 

1/29/2015 



QC Sample Results
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-167121/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168078 Prep Batch: 167121

Total Alpha Radium

Analyte

U 101/13/15 18:5001/07/15 10:34pCi/Sample0.492

MDC

1.00

RL

0.2810.281

(2σ+/-) (2σ+/-)

MB

0.1274

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 01/07/15 10:34 01/13/15 18:50 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

96.5

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-167121/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168078 Prep Batch: 167121

Total Alpha 

Radium

Analyte

150-6510044.9545.0 4.48 1.00 0.484

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

95.6

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-167121/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168078 Prep Batch: 167121

Total Alpha 

Radium

Analyte

10.14150-6510346.1945.0 4.59 1.00 0.371

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

95.3

LCSD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-167107/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167575 Prep Batch: 167107

Thorium-228

Analyte

U 101/09/15 11:3901/07/15 08:19pCi/Sample0.151

MDC

1.00

RL

0.1000.0995

(2σ+/-) (2σ+/-)

MB

0.1261

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/09/15 11:3901/07/15 08:19pCi/Sample0.08231.000.08670.08510.1988Thorium-230

101/09/15 11:3901/07/15 08:19pCi/Sample0.06541.000.03500.0350U0.01795Thorium-232

Tracer

Thorium-229 30 - 110 01/07/15 08:19 01/09/15 11:39 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

99.5

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-167107/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167576 Prep Batch: 167107

Thorium-230

Analyte

118-8110617.0416.1 1.61 1.00 0.111

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

92.1

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-167107/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167577 Prep Batch: 167107

Thorium-230

Analyte

10.24118-8111117.8216.1 1.69 1.00 0.0645

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

84.8

LCSD

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-167108/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167587 Prep Batch: 167108

Uranium-233/234

Analyte

U 101/09/15 11:4101/07/15 08:19pCi/Sample0.0869

MDC

1.00

RL

0.06120.0609

(2σ+/-) (2σ+/-)

MB

0.07073

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/09/15 11:4101/07/15 08:19pCi/Sample0.02931.000.01960.0196U0.009779Uranium-235/236

101/09/15 11:4101/07/15 08:19pCi/Sample0.02351.000.02720.02720.02353Uranium-238

Tracer

Uranium-232 30 - 110 01/07/15 08:19 01/09/15 11:41 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

91.4

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-167108/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167588 Prep Batch: 167108

Uranium-233/23

4

Analyte

120-8410125.6925.5 2.37 1.00 0.0714

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 26.0 25.18 2.33 1.00 0.0279 pCi/Sample 97 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

77.9

LCS

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-167108/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167589 Prep Batch: 167108

Uranium-233/23

4

Analyte

10.16120-849824.9525.5 2.29 1.00 0.0827

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Uranium-238 26.0 25.90 2.37 1.00 0.0259 pCi/Sample 99 82 - 122 0.15 1

Uranium-232

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

86.5

LCSD

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 167107

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-9986-1 WAA-01-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-2 WAA-02-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-3 WAA-03-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-4 WAA-04-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-5 WAA-05-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-6 WAA-00-AF-FB-20141223 Total/NA

Filter ExtChromLCS 160-167107/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-167107/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-167107/1-A Method Blank Total/NA

Prep Batch: 167108

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-9986-1 WAA-01-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-2 WAA-02-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-3 WAA-03-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-4 WAA-04-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-5 WAA-05-AF-PS-20141223 Total/NA

Filter ExtChrom160-9986-6 WAA-00-AF-FB-20141223 Total/NA

Filter ExtChromLCS 160-167108/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-167108/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-167108/1-A Method Blank Total/NA

Prep Batch: 167121

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter DPS-0160-9986-1 WAA-01-AF-PS-20141223 Total/NA

Filter DPS-0160-9986-2 WAA-02-AF-PS-20141223 Total/NA

Filter DPS-0160-9986-3 WAA-03-AF-PS-20141223 Total/NA

Filter DPS-0160-9986-4 WAA-04-AF-PS-20141223 Total/NA

Filter DPS-0160-9986-5 WAA-05-AF-PS-20141223 Total/NA

Filter DPS-0160-9986-6 WAA-00-AF-FB-20141223 Total/NA

Filter DPS-0LCS 160-167121/2-A Lab Control Sample Total/NA

Filter DPS-0LCSD 160-167121/3-A Lab Control Sample Dup Total/NA

Filter DPS-0MB 160-167121/1-A Method Blank Total/NA

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-9986-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (40-110)

Ba

101160-9986-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141223

100160-9986-2 WAA-02-AF-PS-20141223

100160-9986-3 WAA-03-AF-PS-20141223

104160-9986-4 WAA-04-AF-PS-20141223

102160-9986-5 WAA-05-AF-PS-20141223

99.4160-9986-6 WAA-00-AF-FB-20141223

95.6LCS 160-167121/2-A Lab Control Sample

95.3LCSD 160-167121/3-A Lab Control Sample Dup

96.5MB 160-167121/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

Th-229

80.7160-9986-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141223

91.2160-9986-2 WAA-02-AF-PS-20141223

96.3160-9986-3 WAA-03-AF-PS-20141223

91.4160-9986-4 WAA-04-AF-PS-20141223

96.8160-9986-5 WAA-05-AF-PS-20141223

92.8160-9986-6 WAA-00-AF-FB-20141223

92.1LCS 160-167107/2-A Lab Control Sample

84.8LCSD 160-167107/3-A Lab Control Sample Dup

99.5MB 160-167107/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

U-232

94.8160-9986-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141223

95.6160-9986-2 WAA-02-AF-PS-20141223

87.9160-9986-3 WAA-03-AF-PS-20141223

87.6160-9986-4 WAA-04-AF-PS-20141223

92.1160-9986-5 WAA-05-AF-PS-20141223

93.2160-9986-6 WAA-00-AF-FB-20141223

77.9LCS 160-167108/2-A Lab Control Sample

86.5LCSD 160-167108/3-A Lab Control Sample Dup

91.4MB 160-167108/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

TestAmerica St. Louis
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103I9025140058.000 1 SDG J10012 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10012 

Sample Numbers: 
WAA-01-AF-PS-20141231, WAA-02-AF-PS-20141231, WAA-03-

AF-PS-20141231, WAA-04-AF-PS-20141231, WAA-05-AF-PS-

20141231, and WAA-00-AF-FB-20141231 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J10012 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J10012 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10012 included five (5) environmental air (filter) samples and one (1) QC 

sample (a field blank).    Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 

9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-

01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

Insufficient sample was available for MS/MSD analyses.  Duplicate LCS analysis provided adequate data 

on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank and field blank yielded low activities for one (of three) thorium isotopes 

and for none (of three) uranium isotopes.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 

established control limits.  

  

V. Surrogates 

 

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as 

surrogate recoveries.   All carrier and tracer recoveries were within the laboratory’s QC limits.   No 

qualifications were applied. 

 

VI. Comments 

 

All detected results were less than their reporting limits (“RL”).   These extrapolations should be qualified 

as estimated (flagged “J”).    

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications applied.  All data are usable as qualified for 

their intended purposes.   

 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-10012-1
Client Project/Site: West Lake Landfill - Filters

For:
Tetra Tech EM Inc.
415 Oak Street
Kansas City, Missouri 64106

Attn: Ms. Emily Fisher

Authorized for release by:
1/29/2015 10:28:35 AM
Rhonda Ridenhower, Manager of Project Management
rhonda.ridenhower@testamericainc.com

Designee for

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10012-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 01/05/2015; the samples arrived in good condition, properly preserved.  The temperature of the coolers at 

receipt was 20.0 C.

The following samples are filters that were split between multiple analyses: WAA-00-AF-FB-20141231 (160-10012-6), 

WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3), 

WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5). A LCS/LCSD was performed as batch QC.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3), 

WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/13/2015 and 

analyzed on 01/23/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3), 

WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were 

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/13/2015 and analyzed 

on 01/14/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3), 

WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/13/2015 and analyzed 

on 01/14/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10012-1

Login Number: 10012

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
Page 6 of 18 1/29/2015
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Definitions/Glossary
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469315 Total Apha Radium (GFPC) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10012-1 WAA-01-AF-PS-20141231 Filter 12/31/14 10:17 01/05/15 12:45

160-10012-2 WAA-02-AF-PS-20141231 Filter 12/31/14 10:33 01/05/15 12:45

160-10012-3 WAA-03-AF-PS-20141231 Filter 12/31/14 11:14 01/05/15 12:45

160-10012-4 WAA-04-AF-PS-20141231 Filter 12/31/14 11:30 01/05/15 12:45

160-10012-5 WAA-05-AF-PS-20141231 Filter 12/31/14 10:50 01/05/15 12:45

160-10012-6 WAA-00-AF-FB-20141231 Filter 12/31/14 00:00 01/05/15 12:45

TestAmerica St. Louis
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site. West Lake Landfill - Filters 

Client Sample ID: WAA-01-AF-PS-20141231 
Date Collected: 12/31/14 10:17 
Date Received: 01105/15 12:45 

Method: 9315 - Total Apha Radium (GFPC) 
Count 

Un cert. 

Total 

Uncert. 

Analyte Result Qualifier (20+/-) (20'+/-) 

fo1a1 Alpha Radium-- 0.0492 ~--·--- - -- -o.3ci6 - - -o Jo6 

Carrier % Yleld Quaflfler Limits 
-·---·--- -·-··--- ---- - - - -

Ba Carrier 101 40 - 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry} 
Count Total 

Unc:ert. Uncert 

Analyte Result Quatlner {2a+/·) {2o+/-) 

Thorium-228 --- - --0- .0590 ~ ---- ----
0.119 0.119 

Thorium-230 0.304 "J 0.233 0.235 

Thorium-232 00409 ~ 0.0818 0.0818 

Traeer %Yield Qualifier Limits 

ihOrium-2.29 
----- -- --- 30- 110 93.7 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

AnaJyte Result Quallner (2a+I-) -----

"' 
Uranium-233/234 0.218 0.212 

Uranium-235/236 0.000 '11 0.0220 

Uranium-238 -0.0353 ~ 0.0353 

Tracor %Yield Qualifier Limits 

Uranium-232 82.1 30. 110 

Client Sample ID: WAA-02-AF-PS-20141231 
Date Collected: 12/3111410:33 
Date Received: 01/05/1 5 12:45 

Method: 9315 ·Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium -

Carrier 

BaCarrler 

Result Qualifier 

-- 0.290 q;\ 

% Yield Qualifier 
-···--··--96.a 

Count 

UncerL 

(2a+I-) 

0.370 

Lim/rs 

40- 110 

Total 

Uncert. 

(20'+/·) 
-----

0.213 

0.0220 

0.035.4 

Total 

Un cert. 

(2o+/-) 
----

0.371 

Method: A-01 -R - Isotopic Thorium (Alpha Spectrometry} 
Count 

Uncert. 

Total 

Uncert 

Analy1e 

Thorium-228 

Thorium-230 

Thorium·232 

Result Quallner 

--o.ooa16 (ij--
0.267 ~ 

0.0866 ~ 

(2a+I·) (2o+/-) 
---- 0.163 --o~63 

0.234 0.235 

0.122 0 123 

TestAmerica Job ID· 160-10012-1 

Lab Sample ID: 160-10012-1 
Matrix: Filter 

RL MOC Unit Prepared Analyzed 011 Fae 

·@) ··- o.sa9 pcilsarri.Jiie ·· 0111311s 12:12- -01123i15 os:4o 

~ MOC Unit 
·-· .. ··- ---

pCi/Sample 0.234 

1.00 0.234 pCl/Sample 

G 0 123 pCi/Sample 

RL MDC Unit 

l~r-0:245 pCl/Sample 

1.00 0.176 pCi/Sample 

1 0.287 pCi/Sample 

RL MDC Unit 

C5 0.616 pCi/Sample 

G MOC 
Unit -·----om pCVSample 

0 281 pCilSample 

0.130 pC1ISample 

Prepared Analyzed Di/ Fae 

011i3!151£i2- -0172"3115 09 40 ' 

Prepared 

Oiii371'5 07:50 

01 /13/15 07:50 

01/13/1 5 07:50 

Prepared 

01113115 07:50 

Prepared 

01 /13/15 07:50 

01/13/15 07.50 

Ol/13/15 07·50 

Prepared 

01113115 01·50 

Analyzed 
- ---
01/ 14/15 13:20 

01/14/15 13'20 

01/14115 13 20 

Analyzed 

0111411513 20 

Analyzed 

"i:ii i1411s 13 23 

01 /14/ 15 13:23 

01/14/15 13:23 

Analyzed 

01114115 13 23 

Oii Fae 

DI/Fae 

011 Fae 

1 

DI/Fae 

Lab Sample ID: 160-10012-2 
Matrix: Filter 

Prepared Analyzed Oil Fae 

01113/15 1212 "01123'1509 41 

Prepared Analyzed DI/Fae 

011137i512~1f . 01123115 09 41 

Prepared Analyzed Oii Fae 

011131156750. 0111411 s13 20 

01/13/15 07 50 0 1114/15 13 20 

01/ 13/15 07 50 01/14115 13 20 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecVSite: West Lake Landfill - Filters 

·-
Client Sample ID: WAA-02-AF-PS-20141231 
Date Collected: 12131/1410:33 
Date Received: 01/05/151 2:45 

Tracer % Yield Qualifier 
Thorium..229. -· ....... ·--·· -- .. , __ 86~3 ·---·-- ·-

Limits 
~·-···-

30 - 110 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry) 

Analyte Result Qualifier 
~-2331234 ___ ---- ~-0.134 

Uranium-2351236 0.0886 6;/ 
Uranium-238 0.0547 tSA. 

Tracer % Yield Qualifier 

Uranium-232 

. . 

Count Total 

Uncert. 

{2a+I·) 
-- --ci.179 

0. 157 

0.128 

Limits 
·--30.110 

Un cert. 

{2o+/·) 
·-···-0.179 

0.157 

0.128 

Client Sample ID: WAA-03-AF·PS-20141231 
Date Collected: 12/31114 11 :14 
Date Received: 01/05/1512:45 

Method: 9315 - Total Apha Radium {GFPC) 
Count 

Uncert. 

Total 

Uncert. 

RL MOC -----1.00 0.284 

1.00 0.283 

1.00 0.267 

Analyte Result Qualifier 

- 0.240 (j.(--
(2o+J.) (2o-+/-) RL MDC 

Total Alpha Radium - 0.413 - 0.413 --~- 0.715 

Cartier % Yield Qualifier Limits 

Ba Carrier - ---101 40. 110 

Method: A·01·R - Isotopic Thorium (Alpha Spectrometry} 
Count Total 

Uncert. Un cert. 

Analyte Result Qualifier (2a+l·I 
---·-~--Thorium-228 0.0960 J 0.151 

Thorium-230 0.367 0.257 

(2o+/-) 

0. 151 

0.259 

Thorium-232 ·0.00797 \M 0.0159 0.0159 

Tracer %Yield Qualifier Limits 

- -m ------ . 
ThOlium-229 30. 110 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 

Analyte 

Uranium-233/234 

Urantum-235/236 

Uranium-238 

Tracer 
·----·-----Uramum-232 

Result 

-0~123 

0.000 

0.0937 

Qualifier 
<;/,··-·--· 

~ 
% Yield Qualifier 

80.5 

Count Total 

Uncert. Un cert. 

(2o-+I-) {2a+/·) ----- ----0.165 0.165 

0.0219 0.0219 

0 133 0. 133 

Limits 

·30-110 

~ MOC -- -"0:261 
1.00 0.222 

@D 0.193 

RL MOC 
- ·-····0:24·4 

0 175 

0.141 

Page 11of18 

Unit 

peiisamp1e-

pCi/Sample 

pCi/Sample 

Unit 

pCi/Sample 

Unit 

pCi/Sampte 

pCi/Sample 

pCi!Sample 

Unit 

pCi/Sample -

pCi/Sample 

pCi/Sample 

TestAmerica Job ID 160-10012-1 

-
Lab Sample 10: 160-10012-2 

Matrix: Filter 

Prepared Anal~ed Oil Fae 

0111311501:50 0·17i4!1s ii20· ---·1 

Prepared Analyzed Oii Fae 

-01113115 Oi:50 01/14i15132i" 1 

01/13/15 07:50 01/ 14/15 13:23 

01/13/15 07·50 01/14/15 13·23 

Prepared Analyzed Di/Fae 

ov1311s 01 so. ------· 01114115 13:23 1 

Lab Sample ID: 160-10012-3 
Matrix: Filter 

Prepared Analyzed Oil Fae 

01/13115 12:12 -01123/15 09:41 1 

Prepared Analyzed Di/Fae 

0111311512:12 01123115 09:41 1 

Prepar!!d Analyzed Oii Fae 

01/13/1 s 07:50 01 /14/15 13"20 1 

01/13115 07:50 01/14/15 13:20 

0111311 s 01·so 01 / 14/15 13 20 

Prepared Analyzed Dlt Fae 
------
01113115 07:50 01/ 14/ 15 13.20 1 

Prepared Analy2ed Oilfac 
------

-01/14/15 13:23 01113115 07:50 1 

01113115 01·so 01 /14/15 13 23 

01113115 07"60 01/14/15 13 23 

Prepared Analyzed Di/Fae 

o1if31T5<ii5o- -01114115 13.23 1 

T estAmenca St Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill • Filters 

Client Sample ID: WAA-04-AF-PS-20141231 
Date Collected: 12131/1411:30 
Date Received: 01/05115 12:45 

Method: 9315 · Total Apha Radium (GFPC) 
Count 

Uncert. 

Total 

Uncort. 

Analyte Result Qualifier (20'+1·1 (2o+/-) RL MOC Unit 
Totii Alpha Radium-~ -· -····o:109 ~--··- - - o'Aos ·--0.405 ·--~ - o.73i pC--il-S-am_p_le-

Ca"ler % Yield Qualifier Limits 
Ba c8mer ----- 4

--··-~99~4 - --- 40 - 110 

Method: A-01-R - Isotopic Thorium {Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2o+/·) 

Total 

Un cert. 
(2o+/-} Unit 

Thorium-228 ·- 0.0934 \L:f-- ··-·-0.202 --··0.203 1.0 0.389 
_6 __ MO: 

pCl/Sample 

Thorium-230 0.145 t 0.173 

Thorium-232 0.0696 0.123 

Tracer %Yield Qualifier LJmits 
----·--· ----

Thorium-229 88.6 30. 110 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry} 
Count 

Uncert 

Analyte Result Qualifier (2o-+/-) 
Uranium-2331234 ____ ----

0.0543 "f 0.127 

Uranium-2351236 -0.0101 ~ 0.0203 

Uranium-238 0.0352 t.M 00882 

Tracor %Y/eld Qualifier Limits 
-----

3 0 . 110 Uranium-232 86.2 

Client Sample ID: WAA-05-AF-PS-20141231 
Date Collected: 12/31/14 10:50 
Date Received: 01/05/15 12:45 

Method: 9315. Total Apha Radium (GFPC) 
Count 

Un cert. 

0.174 

0.123 

Total 

Uncert. 

(20'+/-) 

0.127 

0.0203 

0.0882 

Total 

Uncert. 

1.00 0.245 pCi/Sample 

1.0 0.223 pCi/Sample 

RL MDC Unit 

~--0.265 pCi/Sample 

0.246 pCi/Sample 

0.197 pCi/Sample 

Analyte 

ro1a1 A1pt\a"Radiuiil--

Result Qualifier (20'+/·) 
---0-.199 IL(--- ··-·- 0.391 

(2o+f·) RL MDC Unit 

- -o:J91 --~--0~686 iiciiSampie 

Carrier 

Ba Carrier 

% Yield Quallfler Limits 
-40~110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Uneert. 

Analyte 
Thorium-~-·---

Tharium-230 

Thonum-232 

Tracer 
·fi,-;,;-u;;1-22r -- ·---

Result Qualifier 
--0-:-100~--

0.709 "J 
00604 ~ 

% Yield Qualifier 

89 9 

{2o+I·) 
--- 0.198 

0.348 

0.122 

t.lmfts 

Total 

Uncert. 

(2o-+/•) 

- ·ci.1"98 
0.353 

0 122 

RL MDC 
··-··-~·-·- 0.372 

1.00 0.191 

~ o.:m 

Page 12of18 

Unit 
pCi/Sample 
pCi/Sample 

pC1/Sample 

TestAmerica Job ID: 160-10012-1 

Lab Sample ID: 160-10012-4 
Matrix: Filter 

Prepared 
·------
01/13/15 12:12 

Analyzed 

·0-1123115 i.fiT 

Prepared Analyzed 

0111311512:12" "iii/23ii512:3T 

Prepared Analyzed 

Ol/13/15 01:50- ·01mi1s-1H o 
01 /13/15 07.SO 01114/15 13 20 

01 /13/15 07'50 0 1114/15 13:20 

Prepared Analyzed 

01113115 07:50 01114115 13·20 

Prepared Analyzed 

01/13/15 07:50 01/WH; 13:23 

01/ 13/15 07:50 01 /14/15 13:23 

01 /13/ 15 07:50 01/14/15 13:23 

Prepared Analyzed 

-01113/15 07:50 -----01114115 13'23 

Oii Fae 

1 

DllFac 

1 

Oii Fae 

l 

DI/Fae 

1 

Oil ~ac 

1 

Oil Fae 

1 

Lab Sample ID: 160-10012-5 
Matrix: Filter 

Prepared Analyzed 

011131151 2:12- '01123115 12.37 

Preparod Anal~ed 

-0 11131151f1f "61k3ii5 12:37" 

Prepared Analyzed 

01/13115 07:50 0 1/14/15 13:20 

01/13/15 07:50 01114/ 15 13 20 

01/13115 07.50 0 \/14/1 5 13:20 

Oil Fae 

1 

Oil Fae 

1 

Oil Fae 

1 

Prepared Analyzed Oil Fae ------ ------·-----01113115 07·50 01114115 13 20 

TestAmerica St. Louis 

1/29/2015 



Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill • Filters 

Client Sample ID: WAA-05-AF-PS-20141231 
Date Collected: 12131/14 10:50 
Date Received: 01/05/15 12:45 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Unc:ert. 

Analyte Result Qualifier (2a+I-) {2o ... /-} 

Uranium-2331234··-·-- - --·- --·----- ----·-
0.116 ~ 0.155 0.156 

Uranium·235f236 -0.0104 Qt 0.0207 0.0207 

Uranium-238 0.0111 (I.A 0.0946 0.0946 

Tracer %Yield QuatH/er Limits - --------- - ----· 

RL MOC Unit 

1.00 ---o.230 pcJsampre-

0 251 pCi/Sample 

0 270 pCi/Sample 

TestAmerica Job ID: 160-10012-1 

Lab Sample ID: 160-10012-5 
Matrix: Filter 

Prepared 

01 /1311507:50 

01 /13115 07:50 

01 /13/15 07:50 

P1epared 

Analyzed 

01 /1'1/15 13.23 

01 / 14/15 13·23 

01114/15 13'23 

Analyzed 

Oil Fa<: 

1 

DI/Fae 

Uranium-232 81.i 30 . 110 ·-01113/isof'so- -01i14'i15-ffff 

--·--·-----.... ·----·---·----------··- ---~~-----------·-·--·--1 I 
Client Sample ID: WAA-OO-AF-FB~20141231 Lab Sample ID: 160-10012-6 
Date Collected: 12/31/14 00:00 Matrix: Filter 
Date Received: 01/05/15 12:45 

Method: 931 5 - Total Apha Radium (GFPC) 
Count 

Uncert. 

Analyte Result Qualifier (2o+/-} 

Total Alpha Radium 0.349 ij{ 0.385 

Carrier %Yield Qualifier Limits -·---- - 40.110 Ba Carrier 103 

Method: A-01·R · Isotopic Thorium (Alpha Spectrometry) 
Count 

Un cert. 

Analyte Result Qualifier (2o+I·) 

Thorium-228 0.00701 q-- 0.157 

Thorium-230 0.648 J 0.370 

Thorium-232 0.000 M. 0.0191 

Tracer %Yield Qualifier Limits -----Thorium-229 74.S 30. 110 

Method: A-01-R · isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte 

Uranium-2351236 

Uranlum-238 

Tracor 
Uranium-232··--···-

Result Qualifier 

00489 

·0.0543 

ij:f---

~ 

{20'+/·) 
-··· .. ·0.204 

0.123 

0 0444 

% Yield Quallfler Limits 
----- .... ---

795 30 - 110 

Total 

Uncert. 

(2a+/·) 

0.387 

Total 

Uncert. 

120+/·} 

0.157 

0.374 

0.0191 

RL 

- @ 
1.00 

@> 

Rl 

Prepared Analyzed Di/ Fae 

ov1311s"'i':F12 . . 0112311512:37 ·-·--; 

MDC Unit Prepared Analyzed 

- o.404 Pcu§a'iilple ... - 011131150750" 011141151 3:20 
0.266 pCllSample 01/13/15 07.50 01/14/15 13·20 

0.153 pCi/Sample 01 /13/15 07.50 01/14/15 13 20 

Oil Fae 

1 

Prepare{! Analyzed Dil Fae 

o1i13'i15 o7:5o 01114115 13:20- 1 

MDC Unit Prepared Analy2ed 

Total 

Un cert. 

{2a+/·} 

0.204 

0.123 

0.0446 ~ 
--o-.4- 1-6 i)Ci1samp1e - ·01i"i3J'i501 50 "<ii/1-4/1513:23 

0.274 pCi/Sample 01/ 13/15 07.50 01 /14/15 13 23 

0.329 pC1/Sample 0 1113/15 07·50 01 / 14115 13 23 

on Fae 

1 

Prepared Analyzed Of/ Fae 

"o11i3ii5oT5o -0111.4115 1J:21 1 

T estAmerica St Louis 
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QC Sample Results
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-168177/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170022 Prep Batch: 168177

Total Alpha Radium

Analyte

U 101/23/15 09:4001/13/15 12:12pCi/Sample0.832

MDC

1.00

RL

0.3750.374

(2σ+/-) (2σ+/-)

MB

-0.3395

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 01/13/15 12:12 01/23/15 09:40 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

96.5

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-168177/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170022 Prep Batch: 168177

Total Alpha 

Radium

Analyte

150-6510044.7645.0 4.96 1.00 0.947

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

92.6

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-168177/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170022 Prep Batch: 168177

Total Alpha 

Radium

Analyte

10.09150-659843.9245.0 4.73 1.00 0.724

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

94.7

LCSD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-168044/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168461 Prep Batch: 168044

Thorium-228

Analyte

U 101/14/15 13:1901/13/15 07:50pCi/Sample0.381

MDC

1.00

RL

0.1470.147

(2σ+/-) (2σ+/-)

MB

-0.02872

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/14/15 13:1901/13/15 07:50pCi/Sample0.2171.000.2050.2040.2469Thorium-230

101/14/15 13:1901/13/15 07:50pCi/Sample0.1981.000.02030.0202U-0.01430Thorium-232

Tracer

Thorium-229 30 - 110 01/13/15 07:50 01/14/15 13:19 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

99.8

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-168044/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168462 Prep Batch: 168044

Thorium-230

Analyte

118-8111017.7016.1 2.27 1.00 0.235

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

92.3

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-168044/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168463 Prep Batch: 168044

Thorium-230

Analyte

10.20118-8111618.6416.1 2.40 1.00 0.327

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

84.7

LCSD

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-168045/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168472 Prep Batch: 168045

Uranium-233/234

Analyte

U 101/14/15 13:2301/13/15 07:50pCi/Sample0.347

MDC

1.00

RL

0.1020.102

(2σ+/-) (2σ+/-)

MB

-0.03842

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/14/15 13:2301/13/15 07:50pCi/Sample0.2841.000.02900.0290U-0.02049Uranium-235/236

101/14/15 13:2301/13/15 07:50pCi/Sample0.3111.000.1580.158U0.07395Uranium-238

Tracer

Uranium-232 30 - 110 01/13/15 07:50 01/14/15 13:23 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.6

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-168045/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168473 Prep Batch: 168045

Uranium-233/23

4

Analyte

120-849123.1625.5 2.87 1.00 0.251

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 26.0 24.73 3.02 1.00 0.294 pCi/Sample 95 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

74.9

LCS

TestAmerica St. Louis

Page 15 of 18 1/29/2015

1

2

3

4

5

6

7

8

9

10

11

12



QC Sample Results
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-168045/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168474 Prep Batch: 168045

Uranium-233/23

4

Analyte

10.03120-849023.0125.5 2.86 1.00 0.313

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Uranium-238 26.0 24.05 2.95 1.00 0.251 pCi/Sample 92 82 - 122 0.11 1

Uranium-232

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

76.5

LCSD

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 168044

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10012-1 WAA-01-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-2 WAA-02-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-3 WAA-03-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-4 WAA-04-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-5 WAA-05-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-6 WAA-00-AF-FB-20141231 Total/NA

Filter ExtChromLCS 160-168044/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-168044/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-168044/1-A Method Blank Total/NA

Prep Batch: 168045

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10012-1 WAA-01-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-2 WAA-02-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-3 WAA-03-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-4 WAA-04-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-5 WAA-05-AF-PS-20141231 Total/NA

Filter ExtChrom160-10012-6 WAA-00-AF-FB-20141231 Total/NA

Filter ExtChromLCS 160-168045/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-168045/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-168045/1-A Method Blank Total/NA

Prep Batch: 168177

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter DPS-0160-10012-1 WAA-01-AF-PS-20141231 Total/NA

Filter DPS-0160-10012-2 WAA-02-AF-PS-20141231 Total/NA

Filter DPS-0160-10012-3 WAA-03-AF-PS-20141231 Total/NA

Filter DPS-0160-10012-4 WAA-04-AF-PS-20141231 Total/NA

Filter DPS-0160-10012-5 WAA-05-AF-PS-20141231 Total/NA

Filter DPS-0160-10012-6 WAA-00-AF-FB-20141231 Total/NA

Filter DPS-0LCS 160-168177/2-A Lab Control Sample Total/NA

Filter DPS-0LCSD 160-168177/3-A Lab Control Sample Dup Total/NA

Filter DPS-0MB 160-168177/1-A Method Blank Total/NA

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10012-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (40-110)

Ba

101160-10012-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141231

96.8160-10012-2 WAA-02-AF-PS-20141231

101160-10012-3 WAA-03-AF-PS-20141231

99.4160-10012-4 WAA-04-AF-PS-20141231

102160-10012-5 WAA-05-AF-PS-20141231

103160-10012-6 WAA-00-AF-FB-20141231

92.6LCS 160-168177/2-A Lab Control Sample

94.7LCSD 160-168177/3-A Lab Control Sample Dup

96.5MB 160-168177/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

Th-229

93.7160-10012-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141231

86.3160-10012-2 WAA-02-AF-PS-20141231

88.5160-10012-3 WAA-03-AF-PS-20141231

88.6160-10012-4 WAA-04-AF-PS-20141231

89.9160-10012-5 WAA-05-AF-PS-20141231

74.5160-10012-6 WAA-00-AF-FB-20141231

92.3LCS 160-168044/2-A Lab Control Sample

84.7LCSD 160-168044/3-A Lab Control Sample Dup

99.8MB 160-168044/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

U-232

82.1160-10012-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20141231

83.7160-10012-2 WAA-02-AF-PS-20141231

80.5160-10012-3 WAA-03-AF-PS-20141231

86.2160-10012-4 WAA-04-AF-PS-20141231

81.2160-10012-5 WAA-05-AF-PS-20141231

79.5160-10012-6 WAA-00-AF-FB-20141231

74.9LCS 160-168045/2-A Lab Control Sample

76.5LCSD 160-168045/3-A Lab Control Sample Dup

89.6MB 160-168045/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

TestAmerica St. Louis
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103I9025140058.000 1 SDG J10012 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10012 

Sample Numbers: 
WAA-01-AF-PS-20141231, WAA-02-AF-PS-20141231, WAA-03-

AF-PS-20141231, WAA-04-AF-PS-20141231, WAA-05-AF-PS-

20141231, and WAA-00-AF-FB-20141231 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J10012 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J10012 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10012 included five (5) environmental air (filter) samples and one (1) QC 

samples (a field blank).    Samples were analyzed for gross alpha and beta radiation by EPA SW-846 

Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 

Ga-01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  LCS and duplicate sample analysis provided 

adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank yielded a low gross beta activity and the field blank a somewhat higher 

beta activity.  The other field samples yielded approximately 10 times the field blank beta activity, so no 

further qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries from the LCS analyses were within established control limits.  No qualifications 

were applied. 

  

V. Surrogates 

 

Surrogates are not used in these radioanalytical methods. 

 

VI. Comments 

 

Some detected activities were less than their reporting limits (“RL”).   These extrapolations should be 

qualified as estimated (flagged “J”). 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no significant qualifications applied.  All data are usable as 

qualified for their intended purposes.   
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2

Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10012-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 01/05/2015; the samples arrived in good condition, properly preserved. The temperature of the coolers at 

receipt was 20.0 C.

GROSS ALPHA AND GROSS BETA RADIOACTIVITY

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3), 

WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

01/07/2015. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

CESIUM 137 & OTHER GAMMA EMITTERS (GS)

Samples WAA-01-AF-PS-20141231 (160-10012-1), WAA-02-AF-PS-20141231 (160-10012-2), WAA-03-AF-PS-20141231 (160-10012-3), 

WAA-04-AF-PS-20141231 (160-10012-4), WAA-05-AF-PS-20141231 (160-10012-5) and WAA-00-AF-FB-20141231 (160-10012-6) were 
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10012-2

Project/Site: West Lake Landfill - Filters

Job ID: 160-10012-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 

01/07/2015. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10012-2

Login Number: 10012

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10012-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10012-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469310 Gross Alpha / Beta (GFPC) TAL SL

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10012-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10012-1 WAA-01-AF-PS-20141231 Filter 12/31/14 10:17 01/05/15 12:45

160-10012-2 WAA-02-AF-PS-20141231 Filter 12/31/14 10:33 01/05/15 12:45

160-10012-3 WAA-03-AF-PS-20141231 Filter 12/31/14 11:14 01/05/15 12:45

160-10012-4 WAA-04-AF-PS-20141231 Filter 12/31/14 11:30 01/05/15 12:45

160-10012-5 WAA-05-AF-PS-20141231 Filter 12/31/14 10:50 01/05/15 12:45

160-10012-6 WAA-00-AF-FB-20141231 Filter 12/31/14 00:00 01/05/15 12:45

TestAmerica St. Louis
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Client Sample Results 
Ghent· Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill - Filters 

.......... ... 
Client Sample ID: WAA-01 -AF-PS-20141231 
Date Collected : 12/31114 10:17 
Date Received: 01 /05/1 5 12:45 

Method: 9310 - Gross Alpha I Beta (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier 12a+f-) {2a+/-) 

Gross Alpha 0158 v;---· .. ··· ---0-.1·9? --o-:-i98 

Gross Beta 15.8 1.11 1.94 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters {GS) 
Count Total 

Uncert. Uncert. 

RI. MDC Unit 
- '{@-· o.:i21 iici1samp1i-

10.0 0.399 pCi/Sample 

TestAmerica Job ID. 160-10012-2 

Lab Sample ID: 160-10012-1 
Matrix: Filter 

Prepared Analyzed Oil Fae 
0110111s oii·15- · a1io711s·20·32 1 

01107115 08' 15 01 /07/15 20 32 

Analyte Result Qualifier (2a+/·) (2a+f-) RL MOC Unit Prepared Analyzed DllFac I 
1 Ce'Siiim-137 ··----- ·--Q.0442 u--·-- -- 4.04 - -·····4:04 --~·- - f89 l>ci1sarrii)ie 01 i07i15os:23 0110111s 11·io-

Olher Detected 

Radlonuclldes 

Other Detected 

Radionuclide 

Result Qualifier 

count Total 

Unurt. 

(2a+I-) 

Uncert. 

(2v+I·) RL MDC Unit 

pCilSampte 

Prepared Analyzed 

- o1;o711s oe:23 ot107i ts 17·20 

Di/Fae 

1 

Client Sample ID: WAA-02-AF-PS-20141231 Lab Sample ID: 160-10012-2 
Date Collected: 12/31 /14 10:33 Matrix: Fil ter 
Date Received: 01/05/15 12:45 

Method: 9310 • Gross Alpha I Beta (GFPC) 

Analyte 

Groas Alpha 

Gross Beta 

Result Quallner 

0.527 ;:J 
16.1 

Count 

Uncert. 

Total 

Uncert. 

(2a+I-) (2a+I-) 
o.2a1 --·-o-:-293 

1.13 1.96 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) 

Analyte 

Cesium·137 

Other Detected 

Radlonuclldes 

Other Detecled 

Radionuclide 

Result Quallfler 

0.213 ~ 

Result Qua/Iller 

-- None 

Count 

uncert. 

(2a+/-) 
-·-·4.05 

Count 

Uncen. 

(2rT+I·) 

Client Sample ID: WAA-03-AF-PS-20141231 
Date Collected: 12131 /14 11 :14 
Date Received: 01105/1 5 12:45 

Method: 9310 - Gross Alpha I Beta (GFPC) 
Count 

Uncert. 

AnalY1e Resul t Quallfler {20'+/·) 

Gros s Alpha 
- · 0.250 \!)- -·o~i14 

Gross Beta 17.7 1.19 

Total 

Un cert. 

(2a+/-) 

4.as 
Totar 

Uncert. 

(2.a+I-) 

Total 

Uncert. 

(2a+I-) 

0 215 

2 14 

RL MDC Unit 
- -----;o.o --0:326 -pC-i/-Sa_m_pl_e_ 

10.0 0.400 pCi/Sample 

Prepared 

o ii07f1 5 oa·1s 

01/07/1 5 08:15 

Analyzod -----01/07/15 20'33 

01/07/15 20 33 

Dil Fae 

1 

RL MOC Unit Prepared Analyzed 011 Fae 

-~@3""'2=0=.0---- 7.81 pCi/Sample · ·0 1107/ 15 oa.23 -01107 ii511·23 1 

RL 

RL 
@)--

10 0 

MDC Unit Prepared Analyzed Oil Fae 

MOC 

0 302 

0.403 

pCilSample 01/0711508:23- Ot/0711517'23 1 

Unit 

pc iisamp1e 

pCi/Sample 

Lab Sample ID: 160-10012-3 
Matr.x : Filter 

Prepared Analyzed Oil Fae 

01/07i15 OB 16°" -01 /07i15 21 47 1 

01/07115 08. 15 0110711 5 21 47 

TestArnerica St Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill • Filters 

Client Sample ID: WAA-03-AF-PS-20141231 
Date Collected: 12/31/1411 :14 
Date Received: 01/05/15 12:45 

" - -- ... -.. - -··-

Method: GA-01 ·R • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert 

TestAmerica Job ID: 160·10012-2 

Lab Sample ID: 160-10012-3 
Matrix: Filter 

Analyte Result Qualifier (2a+/·) 
cesium.137-·- ·--- -· · ·· - ·-··1:fs vr-··-·- · ····-- ···.1.37 

(2a+/·) RL MOC Unit Prepared Analyzed 

- - 4 .31 -·-® - - 1.15 ;>cfrsaiTipie ·01Tci7i15os:23· -01101ii's.t7-21 
Oil Fae 

1 

Count Totat 

Other Detected 

Radfonuclides Resuh Oualifier 

Un cert 

(2a+I·) 

IJncert. 

{2a+/.) RL MDC Unit Prepared Analyzed Oil Fae 

Other Detected 

Radionuclide 

None - - -- pCVSamP,e'" '(51io111s oa 23 oi7077f51721 1 

Client Sample ID: WAA-04-AF-PS-20141231 
Date Collected: 12/31/14 11 :30 
Date Received: 01/05/15 12:45 . -

Method: 9310 - Gross A lpha I Beta (GFPC) 
Count 

Un cert. 

Total 

Un cert. 

Analyte 

Gross Alpha 

Gross Beta 

Result Qualifier (2o+/.) (2o+/·} RL MOC Unit 
---0.4_3_6 ~-- --0.257 ---·0.262 -·-·10:0 --- 0.296 p_C_V_S-am- ple 

16.3 1.15 1.99 10.0 0.405 pCi!Sample 

Method: GA-01 -R - Ces ium-137 & Other Gamma Emitters (GS) 

Analyte 

Cesiuni·l 37 

Other Detected 

Radlonuclldes 

Other Detected 
Radionuclide 

Result Quallfler 

--0 240 'U 

Result Qualifior 
--None 

Count Total 

Uncert. Uncert. 

(2a+/-} (2a+I·) ---- ----5.26 5.26 

Count Total 

Uncert. Uncert 

(2a+/. J (2a+I·) 

Client Sample ID: WAA-OS·AF-PS-201 41231 
Date Collected: 12131114 10:50 

Date Received: 01105/1 5 12:45 

RL MOC Unit - ® 9.95 pCi/Sampie 

RL MDC Unit 
--- p-C~il-S-am_p_le-

··-···-·----------.... · .. ---·-----.--···--------------------
Method: 9310 -Gross Alpha I Beta (GFPC) 

Analyte 

Gross Alpha 

Gross Seta 

Result Quallfler 
--0-.3-92 -:r--

15.5 

Count 

Uncert. 

(2a+I·) 

0.257 
1.10 

Total 

Unc:ert. 

(2a+I·} 

----oTs1 
1.91 

Method: GA·01 ·R • Cesium-137 & Other Gamma Emitters (GS) 
Count 

Uncert. 

Total 

Uncert. 

RL MOC Unit 
---10:0 --- ----

0.321 pCllSample 

10.0 0.399 pCi/Sample 

Lab Sample ID: 160·10012-4 
Matrix: Filter 

Prepared Analynd Oil Fae 

0110111s oa:15 0110111521:47- ---1· 
01/07/15 08:15 01/07115 21 :47 

Prepared Analyzed Oii Fae 

Ol/07/15 08:2l ---- -
01/07/15 17:21 

Prepared Analyzod Di/ Fae 

0110111s oa:23 ·oi7o77i51H1· ---1 

Lab Sample ID: 160-10012-5 
Matnx· Filter 

Prepared Analyzed Oil Fae 

01107/ 15 08~i'S 01/07/ IS 21 ·47 1 

01/07115 08;15 01/07/15 21 47 

Analyte 

Cesium-137 
Result Qualifier {2o+I·) (2o+/·) --·~ ··--~DC Unit Prepared Analy2ed 

- - 0.000 \q-- --·-T.11 --····--1:17 ~ 4.30 pCi/Sampie 0 1/07/ IS 08:23- O'i/o7/1S 17 21 

Oil Fae 

1 

25Pet 15 
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Client Sample Results 
Client' Tetra Tech EM Inc. 
ProjecVSite: West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20141231 
Date Collected: 12131/14 10:50 
Date Received: 01(05/15 12:45 

Count Totat 

Other Detected 

Radlonuctldes 

Other Detected 

Radionuclide 

Result Oualifier 

Un cert. 

(Zo+I-} 

Client Sample ID: WAA-OO-A F-FB-20141231 
Date Collected: 12131/14 00:00 
Date Received: 01/05f1 5 12:45 

Un cert. 

(2o+I·) RL MDC Unit 

pCi/Sample 

TestAmerica Job ID: 160-10012-2 

Lab Sample ID: 160-10012·5 
Matrix: Filter 

Prepared ---·---01107115 08 23 

Analyzed ------01/07115 17.·21 

Di/Fae 

1 

Lab Sample ID: 160-10012-6 
Matrix: Filter 

-----··-· .. -· ........................... ,_ ...... ········--·-··----· --···-............ ____ .,,_. 

Method: 9310 - Gross Alpha I Beta (GFPC) 

Analyte 

Gross Aipha 

Gross Beta 

Result Qualifier 
---0.-20- 7 u ---

1.67 .3 

Count 

Uncert. 

(2<J+/-) 

0.213 

0.414 

Total 

Un cert 

(2o+/-) RL MDC 
--@ --w:o -----0.326 

0.446 10.0 o.400 

Method: GA-01 -R. • Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uneert. Uncert. 

Analyte Result Qualifier (2o+/-} (2o+/-) RL MDC 
·--··-- -·@ ----

Cesium-137 -0.758 ~ 4.90 20.0 8.93 

Count Total 

Other Detected Uncert. Uncen. 

Rsdlonuclldes Result Qusllflor (2u+I-) (2CT+/.} RL MDC 
··---·- ----~ ----

Other Detected None 

Radionucl1de 

\5 

Page 12 of 15 

Unit Prepared Analyzed Oil Fae 

·pCi/Sample 01/07/15 08:1 f - ·---
01 /07/15 21:47 , 

pCilSample 01/07115 08:15 01 /07/15 21:47 

Unit Prepared Analyzed Dilfac 

µCi/Sampl e- o1101115"'oe:23·- o:iio111s18:23 1 

Unit Propared Analyzed Dll Fae 

pCi!Sample 0 1m7!1s·os:23 0 1107i1s 1s:2J 
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QC Sample Results
TestAmerica Job ID: 160-10012-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9310 - Gross Alpha / Beta (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-167105/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167119 Prep Batch: 167105

Gross Alpha

Analyte

U 101/07/15 20:3101/07/15 08:15pCi/Sample0.285

MDC

10.0

RL

0.2000.199

(2σ+/-) (2σ+/-)

MB

0.2182

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/07/15 20:3101/07/15 08:15pCi/Sample0.42010.00.2950.2910.4709Gross Beta

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-167105/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167119 Prep Batch: 167105

Gross Alpha

Analyte

125-75985.2755.37 0.987 10.0 0.302

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCSB 160-167105/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167119 Prep Batch: 167105

Gross Beta

Analyte

125-759917.7217.9 2.14 10.0 0.405

RL MDC(2σ+/-)

LCSB LCSB

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: WAA-01-AF-PS-20141231Lab Sample ID: 160-10012-1 DU

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167119 Prep Batch: 167105

Gross Alpha

Analyte

11.010.67260.158 U 0.312 10.0 0.285

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Gross Beta 15.8 15.97 1.96 10.0 0.420 pCi/Sample 0.03 1

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-167109/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167314 Prep Batch: 167109

Cesium-137

Analyte

U 101/07/15 17:2301/07/15 08:23pCi/Sample15.7

MDC

20.0

RL

8.988.98

(2σ+/-) (2σ+/-)

MB

-0.6458

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/Sample 01/07/15 08:23 01/07/15 17:23 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10012-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-167109/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167316 Prep Batch: 167109

Americium-241

Analyte

116-87983144032000 3270 120

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 11100 10860 1140 20.0 78.7 pCi/Sample 98 87 - 120

Cobalt-60 11800 11550 1170 39.1 pCi/Sample 98 87 - 115

Client Sample ID: WAA-01-AF-PS-20141231Lab Sample ID: 160-10012-1 DU

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 167318 Prep Batch: 167109

Cesium-137

Analyte

10.14U-1.4230.0442 U 6.18 20.0 11.3

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Other Detected 

Radionuclide

NoneNone

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

TestAmerica St. Louis

Page 14 of 15 1/15/2015

1

2

3

4

5

6

7

8

9

10

11



QC Association Summary
TestAmerica Job ID: 160-10012-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 167105

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter None160-10012-1 WAA-01-AF-PS-20141231 Total/NA

Filter None160-10012-1 DU WAA-01-AF-PS-20141231 Total/NA

Filter None160-10012-2 WAA-02-AF-PS-20141231 Total/NA

Filter None160-10012-3 WAA-03-AF-PS-20141231 Total/NA

Filter None160-10012-4 WAA-04-AF-PS-20141231 Total/NA

Filter None160-10012-5 WAA-05-AF-PS-20141231 Total/NA

Filter None160-10012-6 WAA-00-AF-FB-20141231 Total/NA

Filter NoneLCS 160-167105/2-A Lab Control Sample Total/NA

Filter NoneLCSB 160-167105/3-A Lab Control Sample Total/NA

Filter NoneMB 160-167105/1-A Method Blank Total/NA

Prep Batch: 167109

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter None160-10012-1 WAA-01-AF-PS-20141231 Total/NA

Filter None160-10012-1 DU WAA-01-AF-PS-20141231 Total/NA

Filter None160-10012-2 WAA-02-AF-PS-20141231 Total/NA

Filter None160-10012-3 WAA-03-AF-PS-20141231 Total/NA

Filter None160-10012-4 WAA-04-AF-PS-20141231 Total/NA

Filter None160-10012-5 WAA-05-AF-PS-20141231 Total/NA

Filter None160-10012-6 WAA-00-AF-FB-20141231 Total/NA

Filter NoneLCS 160-167109/2-A Lab Control Sample Total/NA

Filter NoneMB 160-167109/1-A Method Blank Total/NA

TestAmerica St. Louis
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103I9025140058.000 1 SDG J10086 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10086 

Sample Numbers: 
WAA-01-AF-PS-20150106, WAA-02-AF-PS-20150106, WAA-03-

AF-PS-20150106, WAA-04-AF-PS-20150106, WAA-05-AF-PS-

20150106, and WAA-00-AF-FB-20150106 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 
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DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 
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DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10086 included five (5) environmental air (filter) samples and one (1) QC 

sample (a field blank).    Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 

9315 and for isotopic (alpha-emitting) thorium and uranium by Department of Energy (DOE) Method A-

01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

Insufficient sample was available for MS/MSD analyses.  Duplicate LCS analysis provided adequate data 

on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank yielded low activities for one (of three) thorium isotopes and for one (of 

three) uranium isotopes, while the field blank yielded low activities for two thorium isotopes and one 

uranium isotopes.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 

established control limits.  

  

V. Surrogates 

 

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as 

surrogate recoveries.   All carrier and tracer recoveries were within the laboratory’s QC limits.   No 

qualifications were applied. 

 

VI. Comments 

 

All detected results were less than their reporting limits (“RL”).   These extrapolations should be qualified 

as estimated (flagged “J”).    

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications applied.  All data are usable as qualified for 

their intended purposes.   
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10086-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 01/12/2015; the samples arrived in good condition, properly preserved and on ice.  The temperature of the 

coolers at receipt was 20.0 C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3), 

WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/21/2015 and 

analyzed on 01/26/2015 and 01/27/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3), 

WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were 

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/19/2015 and analyzed 

on 01/26/2015. 

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3), 

WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/19/2015 and analyzed 

on 01/23/2015. 

No additional analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10086-1

Login Number: 10086

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469315 Total Apha Radium (GFPC) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10086-1 WAA-01-AF-PS-20150106 Filter 01/06/15 14:28 01/12/15 15:15

160-10086-2 WAA-02-AF-PS-20150106 Filter 01/06/15 14:45 01/12/15 15:15

160-10086-3 WAA-03-AF-PS-20150106 Filter 01/06/15 15:15 01/12/15 15:15

160-10086-4 WAA-04-AF-PS-20150106 Filter 01/06/15 15:30 01/12/15 15:15

160-10086-5 WAA-05-AF-PS-20150106 Filter 01/06/15 15:00 01/12/15 15:15

160-10086-6 WAA-00-AF-FB-20150106 Filter 01/06/15 00:00 01/12/15 15:15

TestAmerica St. Louis
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site. West Lake Landfill - Filters 

Client Sample ID: WAA-01-AF-PS-20150106 
Date Collected: 01/06/15 14:28 
Date Received: 01/1 2/15 15:15 

Method: 9315 - Total Apha Radium (GFPC) 

Analyte Result Quallf1er 

Count 

Uncert. 

(20'+/·) 

Total 

Uncert. 

{20'+/·) 
--·--0.498 '$--- ---- -------

Total Alpha Radium 0.470 0.472 

Carrier %Yield Qualifier Limits 
Ba Carner--·---- --- 101 ---- 40:·115-

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uneert. Uncert. 

Analyte Result Qualifier (2a+I·) (2a+I-) 
Thonum-228 ____ - ····~:ooss6~ • ---··0~127 ··-·0:121 

Thorlum-230 0.315 J 0.161 0.164 

ThOtium-232 0.0186 av. 0.0373 0.0373 

Tracer %Yield Qualifier Limits 
Thorium-229----·--· -·- 92.5 --... -· 3o~o 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncer1. 

Analyte Result Qualifier {2a+I·) {20'+/-) --------- -··-~-- -~- - 0.128 ---0.129 Ura nium-2331234 0.182 

Uranium-235/236 

Uranium-238 

Tracor 

uranium-232 

0.0247 ~ 0.0198 

% Yield Qualifier 

0.0495 

0.0397 

Limits 
-·1o.:-t10 

Client Sample ID: WAA-02-AF-PS-20150106 
Date Collected: 01/06/15 14:45 
Date Received: 01/12/15 15:15 

Method: 9315 -Total Apha Radium (GFPC) 

0.0495 

0.0397 

Total 

Un cert. 

RL MOC 

1. 0.732 
___ \!3 ____ 

RL MDC .. -·c:> ·---·-1. 0.268 

.oo 0.138 

@ 0.0559 

RL MOC 
---·i:oo ----0.131 

~ 
0.0742 

0.0595 0 

Unit 

pCilSample 

Unit 

pCi/Sampte 

pCilSample 

pCi/Sample 

Unit 

j)CT1sirTIµie-
pCitSample 

pCi/Sample 

TestAmerica Job ID: 160-10086-1 

Lab Sample ID: 160-10086-1 
Matrix : Filter 

Prepared Analyzed 

01121ti5 09·45 
--·-·- -
01/26/15 20.08 

Prepared Analyzed 

0112iififoii:46- "0 1126!15-20:08 

Prepared Analyzed 

01 /19/1 s l 4'.10 01/26/15 08:53 

01/19/15 14:10 01/26/15 08:53 

01/ 19/15 14 10 01/:26/15 06:53 

Prepared Analyzed 

0 1119115 14:10 
·----
01126115 oa·53 

Prepared Analyzed 

01119i1514·10 
-
01/23115 11 ·29 

01 /19/15 14:10 01/23/15 11 ·29 

01 /19/15 14: 10 01123/15 11 '28 

Prepared Analyzed 

ov1911514.-10 01123/15 11:2s 

011 Fae 

1 

Oil Fae 

1 

Oil Fae 

1 

DilFac 

1 

Oil Fae 

1 

Oii Fae 

1 

Lab Sample ID: 160-10086-2 
Matrix: F ilter 

Analyte Result Qualifier 

Count 

Un cert. 

(20"+/-) (2o+/-) RL MOC Unit Prepared Analyzed 

o.428 ---e>-· 0.758 pCii Sampte oi1211iso9:46 01126115 20·08 

Oil Fae 

1 Total Alpha Radium-- ·- 0.220 ~-- ----0.427 

Carrier % Yield Qualffier Limits 
aacarner~-~---· ---gas ~----.. -· -.. 4ci ~11o 

Method: A-01-R - (sotopic Thorium (Alpha Spe c trometry) 

Analyte 
----

Thorium-228 

Tnorium-230 

Thorium-232 

Result Qualifier ----- q -------0.0531 

0.561 .J 
0.000 t'-1 

Count Total 

Uncert. Uncert. 

(2a+I·) (20"+1-) ...... @} --o.166 ·---·· -o.T66 
0.264 0.268 1.0() 

0.0249 0.0249 ~ 

Page 10of 18 

MDC Unit 
·-·····o.33o iicJ'saR1il1e-· 

0.166 pCilSample 

0.0897 pCi/Sample 

2.. 0 l5 

Prepared Analyzed DI/Fae 

1 01/Z1/15 09.46 -01126115 2008 

Ptopare<t Analyzed Oil Fae 

01·,19;;514-::;o· ·01i2s115o8-53 .. 

01119/15 14 1 () 0 1126/t 5 08 53 

01/ 19115 14 10 01 /26/15 08 53 
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Client Sample Results 
Client Tetra Tech EM Inc. 

Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-02-AF-PS-20150106 
Date Collected: 01/06115 14:45 
Date Received: 01/12/15 15:15 . -·· 

Tracor 

Thonum-229··-----
% Yield Qualifier Limits 

30-110-

Method: A-01-R - Isotopic Uranium (Alpha Spec trometry) 
Count Total 

lJncert. Uncert. 

Analyte Result Qu111ifler (2a+I·) (2o+I·) 
urarilum.233i234 ___ .. ~·--· ·- ····--·~---- ·----· 

0 0910 0.0904 0.0907 

Uranlum-2351236 0.0494 u'1 0.0699 0.0700 

Uranium-238 0.0991 ::;! 0.0887 0.0890 

Tracor %Yield Qualifier Limits 
uranhim-232 _ .. __ ·--·-- -·--- "3 0 . 110 85.2 

RL MOC --e1--0.110 

0.0742 

1.00 0.0595 

llnit ------pCi/Sample 

pC1/Sample 

pCi/Sample 

TestAmerica Job ID· 160-10086-1 

Lab Sample ID: 160-10086-2 
Matrix: Filter 

Prepared Analyzed 

01119/ts -14:10' oiii6115 08'53 

Prepared Analyzed 

01/19/15·14;·10 01/2311511.28" 

01/19/15 14'10 01/23115 11 28 

01/ 19/15 14'10 01/23115 11:28 

Prepared Analyzed 

01119115 14'10 · o1i2311s 11 ·2B 

DJ/ Fae 

1 

Oii Fa~ 

1 

OJI Fae 

1 

Client Sample ID: WAA-03~AF-PS-20150106 Lab Sample ID: 160-10086-3 
Date Collected. 01/0611 5 15:1 5 Matrix: Fiiter 
Date Received: 01/12115 15:15 

Method: 9315 - Total Apha Radium (GFPC) 
Count Total 

uncert. Uncert. 

Analyte Result Qualifier {20'+1-) (2o+/-) 

Total Alpha Radium - .... -- 0.0271 ti( ·- - 0.464 --0~464 

Carrier %Yield Qualifier Limits 
~e-r ______ 

101 - 40. 110 " 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert Uncert. 

Analyte Result Qualifier (20'+1·) (2a+/·) -·r - -o::iii ---
Thorium-228 

Thorium-230 

Thonum-232 

Tracor 

Thoflum-229 

0.216 

0.449 1 
0.0248 \i\ 
% Yield Qualifier 

--81-:-9 

0.196 

0.0653 

Limits 

30.110 

Method: A-01-R - Isotopic Uranium (Alpna Spectrometry) 
Count 

Uncert. 

Analyte Result ,, ____ 
Uranium-233(234 0.126 

Uraolum-235/236 0.0139 

Uranlum-238 0.0606 

Tracer %Yield 

Uranium-232 ··----·--g:;.9 

Qualifier 
-J 

(j,/ 

d.-f 

Qua/It/er 

(2.o+I·) 

. 0.103 

0 0517 

0.0799 

Limits --- -
30 . 110 

0.162 

0.200 

0.0653 

Total 

Uncert. 

(2a+/·) 

0.103 

0 0517 

0.0800 

RL MDC 

@> 0.889 

RL MOC 

1.00 -·-o.2o7 
1.00 0.0642 

~ 0.140 

RL MOC 

1.00 ··o-:-1o·s 

~ 0.132 

0 0.126 

[1-\J 6 ")S fet IS 
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Unit Prepared Analyzed Oil Fae 

pCitSample 01121115 09.46- 01/26/15 20:08 1 

Prepared Analyzed DI/Fae 

01121115 09:46 01126115 20 08 

Unit Prepared Analyzed Oil Fae 

pCl/Sample 0111911514·10 . 01/26/15 08:53 1 

pCi/Sample 01/19/15 14:10 01/26/15 08 53 

pCi/Sample 01/19/15 14' 10 01/26/15 08:53 

Prepared Analyzed Di/Fae 

01119/15 14 iif Ol/26115 08 53 1 

Unit Prepared Analyzed DH Fae 

pc-;/'sample 01 /19/15 14"'1"0 -01/2311s 11 ·28 

pCi/Sample 01 /19/15 14.10 01/23/15 11 28 

pCi/Sample 01/19/1514 10 01 /23115 11'28 

Prepared Analyzed DI/ Fae 

0111911s :;;n<r 01123115 11 2a 
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Client Sample Results 
Client Tetra Tech EM Inc. 
Pro1ecVS1te: West Lake Landfill - Filters 

Client Sample ID: WAA-04-AF-PS-20150106 
Date Collected: 01/06115 15:30 
Date Received: 01112/15 15:15 

Method: 9315 - Total Apha Radium (GFPC) 

Analyte Result Quallfler 

Count 

Uncert. 

(20+/-) 

Total 

Uncert. 

(2o+l·I 
---------·- --·--·-- ---:r - · .. - o.s99 -·----
Total Alpha Radium 0.900 

Carrier Y.Yleld Qualifier Limits 
Ba Carrier------·- ·-·---971 --- - 40.110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (2cr+/·) 

Thorium-228 
---·- 0 ------

0.0347 u 0.129 

Thorium-230 0.354 ~ 0.176 

Thorium-232 0.0708 u ~ 0.0808 

Tracer %Yield Ouallfler Limits 

Thorium-229 ·--.. 861 - 30.110 

Method: A·01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Quallfler (2o+I·) 

Uranlum-233/234 ----- ~ -0:0997 0.113 

Uranium-235/236 0.0362 JI 0.0675 

Uranium-238 0.0444 ~ 0.110 

Tracor Y.Yield Qua/if/er Limits 
---· 30.110 -Uranium-232 948 

Client Sample ID: WAA-05-AF-PS-201 50106 
Date Collected: 01/06115 15:00 
Date Received: 01/1 2/15 15:15 

Method: 9315 -Total Apha Radium (GFPC) 
Count 

Uncert. 

0.605 

Total 

Uncert. 

(2o+/·) 

0.129 

0.178 

0.0810 

Total 

Uncert. 

(2o+/·) 

0,100 

0.0676 

0.110 

Total 

Uncert. 

Analyte Result QuaUfler {2o+f-) (2cr+/· ) 

Total Alpha Rad.Um-- --- 0.465 L( ---0.-524 • ·---0 .525 

Carrier %Yield Qualifier Limits 

~i-o·-

,. _______ 
----

Ba Carrier 99 4 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Un cert. Uncert. 

Analyte Result Ouallner (2o+/-) (20'+1·) ---.. ·-- --0.115 ···-··---Thorrum-228 0.0139 'l\ 0.1 15 

Thorrnm-230 0.242 ) 0.154 0 155 

Thorium. 232 0.00308 'l1 0.0429 0.0429 

Tracer %Yield Qualifier Limits 
·-··---- JO . 110 'fhorium·229 92 1 2s-t+V€ 

RL MDC -e - 0.882 

RL MDC 
--~--1. 0 0.254 

1.00 0.147 

<§ 0.109 

[ID ---·0.121 

0.127 

0.209 

RL MOC 
c.§ --- 0.856 

RL MDC 

0.237 @ -·-··--·· 
1.00 0 180 

~ 0. 122 

Fe 1 IS-
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Unit 

pc ii sam ple 

Unit 

pCi/Sampie-

pCi/Sample 

pCi/Sample 

Unit 

pCl/Sample 

pCi/Sample 

pCi/Sample 

Unit 

pCi/Sample 

Unit 

pCi/Sample 

pCi/Sample 

pCi/Sample 

TestAmerica Job 10· 160-10086-1 

Lab Sample ID: 160-10086-4 
Matrix: Filter 

Prepared Analyzed Oil Fae 

01121115 09.46 -·-·--
01/27115 07 04 

Prepared Analyzed Di/Fae 

0112i7f5- 09:46 • ·-----· 01/27115 07 04 1 

Prepared Analyzed DH Fae 

0171 9/15 14 10 01/26/lS 08:53 

01/19115 14 10 01/26/15 08:53 

01119/15 14:10 01126/15 08;53 

Prepared Analyzed DI/Fae 

01119115 14:10 01126115 08 53 

Prepared Analyzed 011 Fae 

01 /19/15 14:10 01/23/15 11 :28 

01/19/15 14 10 01123115 11'28 

01/19/15 14:10 01/23115 11 :28 

Prepared Analyzed Di/Fae 

01119115 14:10 01123115 11:28 

Lab Sample ID: 160-10086-5 
Matrix: Filter 

Prepared Analyzed Oii Fae 

01121115 09:46 01127/1 S (i7:o:i 

Prepared Analyzed DI/ Fae 

01i2 1115Qg~46 011271150704 

Prepared Analyzed Oil Fae 

oiii9i15 14:10 01/26/1 5 08:53 

01/1911 5 14' 10 01ne11so8 s3 

0 1119115 i .;·10 01126 11 5 08 53 

Prepared Analyzed Di/Fae 

01119115 14 10 ·o 1126115 oa 53 

T estAmerica St Louis 

1/29/2015 

I 



Client Sample Results 
Cltent· Tetra Tech EM Inc. 
ProJect/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20150106 
Date Collected: 01/06/15 15:00 
Date Received: 01/12115 15:15 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

A.nalyte Result Qualifier (2a+I-) 

Total 

Uncert. 

(2a+/·) 
uraiiiiim:ffii234-- - --o:aseo lif ---- · --·······0.103 

_______ ,. 

Uraniurn-2351236 0.0398 61.J 0.0741 

urartlurn-238 -0.0151 '-< 0.0861 

Trar:er % Yield Qualifier Limits ---- -··---Uranium·Z32 87.6 30 - 110 

Client Sample ID: WAA-OO-AF-FB-20150106 
Date Collected: 01106/15 00;00 
Date Received: 01/12115 15:15 

Method: 9315 - Total Apha Radium (GFPC) 
Count 

Uncert. 

Analyte Result auallner (2a+/-) 

0.103 

0.0742 

0.0861 

Total 

Uncert. 

(2a+/-) 

Total Alpha Radium -0.219 w-< 0.456 --0.457 

Carrier %Yield Qualifier Limits 

Ba Carrier ---- --gs.5 40.110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Un cert. Uncort. 

Analyte Result Quann er (2a+/-) (2o+/·) 

Thorium-228 ·---0.108 -----o.123 0.124 

Thorium-230 0.256 ..1 0.143 0.145 

Thorium-232 0.0574 "'.J 0.0663 0 0664 

Tracer %Yield Qua/if/er Limits 
Thorium-229 ____ -- 88.0 ·- -- 30 .. 110 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2c:F+/·) (2a+/-) 
Uranium-2331234· ----- 0.0400 "' 

·····- 0.0676 0.0677 

Uranrum-235/236 0.0230 ~ 0.0460 0.0460 

Ura n ium-238 0.140 .) 0.105 0.106 

Tracer %Yield Qualifier Limits 

Uranlum-232 953 --·55~·-rro-

RL MOC 

--~-0.149 
1.00 0.139 

1.00 0.213 

RL MOC 

-®- - 0.956 

RL MOC 
~--·-0.195 

1.00 0.106 

1.00 0.0574 

~ 
MOC 

·--0.121 

0 0.0690 

1 00 0.102 

Unit 

pCi/Sample 

pCilSample 

pCl/Sample 

Unit 

pCi/Sample 

Unit 

pCifSample 

pCi/Sample 

pCl/Sample 

Unit 

pCi/Sample 

pC1/Sampie 

pCr/Sample 

t+ u C-~ Fei IS 
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TestAmerica Job ID: 160-10086-1 

Lab Sample ID: 160-10086-5 
Matrix: Filter 

Prepared Analyzed DU Fae 

01/19fi514l0 
-----
01123115 11·28 

01/19115 14.10 01123115 11:28 

01/19/15 14 10 01123/15 11 28 

Prepared Analyzed O//Far: 

ciiif911rr;no 7nm11 s·Ti:28 11 
Lab Sample ID: 160-10086-6 

Matrix: Filter 

Propared Analyzed Oil Fae 

01 /21 /15 09"46 01 /27/15 07:04 

Prepared Ana/yzod 01/Fac 

0112111509:4"6" ·oimi15o7:o4- :; 

Prepared Analyzed Oii Fae -----01/1911 5 14:10 01/26/15 08 53 

01 /19/15 14·10 01/26/15 08:53 

01 /19/15 14:10 01/26/ 15 08:53 

Prepared Analyzed DI/Fae 

-(iifiiJ/1514:10° -01126i15 08"53 1 

Prepared Analyzed Oil Fae 

0111911 5 u10 o1i"23i1511"'.'28 

01 /19/ 15 14:10 01123/15 11 :28 

01 /19/ 15 14 10 01/23/ 15 11 28 

Propared Analyzed DI/Far: 

01119115 14:10 ·o1i23Hs11: w 

TestAmerica St Louis 

1/2912015 



QC Sample Results
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-169561/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170161 Prep Batch: 169561

Total Alpha Radium

Analyte

U 101/26/15 20:0801/21/15 09:46pCi/Sample0.944

MDC

1.00

RL

0.5800.578

(2σ+/-) (2σ+/-)

MB

0.5100

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 01/21/15 09:46 01/26/15 20:08 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

95.9

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-169561/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170161 Prep Batch: 169561

Total Alpha 

Radium

Analyte

150-659944.3545.0 5.03 1.00 1.20

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

85.3

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-169561/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170161 Prep Batch: 169561

Total Alpha 

Radium

Analyte

10.46150-6510949.1545.0 5.38 1.00 0.899

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

95.3

LCSD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-169196/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170442 Prep Batch: 169196

Thorium-228

Analyte

U 101/26/15 08:5301/19/15 14:10pCi/Sample0.165

MDC

1.00

RL

0.1000.100

(2σ+/-) (2σ+/-)

MB

0.07470

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/26/15 08:5301/19/15 14:10pCi/Sample0.1541.000.2050.2010.4838Thorium-230

101/26/15 08:5301/19/15 14:10pCi/Sample0.1051.000.01580.0158U-0.007912Thorium-232

Tracer

Thorium-229 30 - 110 01/19/15 14:10 01/26/15 08:53 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.9

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-169196/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170468 Prep Batch: 169196

Thorium-230

Analyte

118-819715.5116.1 1.68 1.00 0.165

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

97.8

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-169196/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170469 Prep Batch: 169196

Thorium-230

Analyte

10.91118-8111818.9416.1 2.07 1.00 0.188

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

71.7

LCSD

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-169197/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170109 Prep Batch: 169197

Uranium-233/234

Analyte

101/23/15 11:2801/19/15 14:10pCi/Sample0.0631

MDC

1.00

RL

0.08440.0841

(2σ+/-) (2σ+/-)

MB

0.08414

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/23/15 11:2801/19/15 14:10pCi/Sample0.07851.000.02180.0218U0.0000Uranium-235/236

101/23/15 11:2801/19/15 14:10pCi/Sample0.06301.000.07290.0727U0.06298Uranium-238

Tracer

Uranium-232 30 - 110 01/19/15 14:10 01/23/15 11:28 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

82.7

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-169197/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170110 Prep Batch: 169197

Uranium-233/23

4

Analyte

120-8410927.8125.5 2.81 1.00 0.161

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 26.0 29.63 2.96 1.00 0.121 pCi/Sample 114 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

78.4

LCS

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-169197/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 170111 Prep Batch: 169197

Uranium-233/23

4

Analyte

10.86120-849223.3425.5 2.39 1.00 0.0600

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Uranium-238 26.0 25.61 2.58 1.00 0.0599 pCi/Sample 98 82 - 122 0.72 1

Uranium-232

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

85.8

LCSD

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 169196

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10086-1 WAA-01-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-2 WAA-02-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-3 WAA-03-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-4 WAA-04-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-5 WAA-05-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-6 WAA-00-AF-FB-20150106 Total/NA

Filter ExtChromLCS 160-169196/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-169196/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-169196/1-A Method Blank Total/NA

Prep Batch: 169197

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10086-1 WAA-01-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-2 WAA-02-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-3 WAA-03-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-4 WAA-04-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-5 WAA-05-AF-PS-20150106 Total/NA

Filter ExtChrom160-10086-6 WAA-00-AF-FB-20150106 Total/NA

Filter ExtChromLCS 160-169197/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-169197/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-169197/1-A Method Blank Total/NA

Prep Batch: 169561

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter DPS-0160-10086-1 WAA-01-AF-PS-20150106 Total/NA

Filter DPS-0160-10086-2 WAA-02-AF-PS-20150106 Total/NA

Filter DPS-0160-10086-3 WAA-03-AF-PS-20150106 Total/NA

Filter DPS-0160-10086-4 WAA-04-AF-PS-20150106 Total/NA

Filter DPS-0160-10086-5 WAA-05-AF-PS-20150106 Total/NA

Filter DPS-0160-10086-6 WAA-00-AF-FB-20150106 Total/NA

Filter DPS-0LCS 160-169561/2-A Lab Control Sample Total/NA

Filter DPS-0LCSD 160-169561/3-A Lab Control Sample Dup Total/NA

Filter DPS-0MB 160-169561/1-A Method Blank Total/NA

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10086-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (40-110)

Ba

101160-10086-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150106

98.5160-10086-2 WAA-02-AF-PS-20150106

101160-10086-3 WAA-03-AF-PS-20150106

97.1160-10086-4 WAA-04-AF-PS-20150106

99.4160-10086-5 WAA-05-AF-PS-20150106

98.5160-10086-6 WAA-00-AF-FB-20150106

85.3LCS 160-169561/2-A Lab Control Sample

95.3LCSD 160-169561/3-A Lab Control Sample Dup

95.9MB 160-169561/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

Th-229

92.5160-10086-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150106

58.7160-10086-2 WAA-02-AF-PS-20150106

81.9160-10086-3 WAA-03-AF-PS-20150106

86.1160-10086-4 WAA-04-AF-PS-20150106

92.1160-10086-5 WAA-05-AF-PS-20150106

88.0160-10086-6 WAA-00-AF-FB-20150106

97.8LCS 160-169196/2-A Lab Control Sample

71.7LCSD 160-169196/3-A Lab Control Sample Dup

89.9MB 160-169196/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

U-232

86.1160-10086-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150106

85.2160-10086-2 WAA-02-AF-PS-20150106

91.9160-10086-3 WAA-03-AF-PS-20150106

94.8160-10086-4 WAA-04-AF-PS-20150106

87.6160-10086-5 WAA-05-AF-PS-20150106

95.3160-10086-6 WAA-00-AF-FB-20150106

78.4LCS 160-169197/2-A Lab Control Sample

85.8LCSD 160-169197/3-A Lab Control Sample Dup

82.7MB 160-169197/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

TestAmerica St. Louis
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103I9025140058.000 1 SDG J10086 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10086 

Sample Numbers: 
WAA-01-AF-PS-20150106, WAA-02-AF-PS-20150106, WAA-03-

AF-PS-20150106, WAA-04-AF-PS-20150106, WAA-05-AF-PS-

20150106, and WAA-00-AF-FB-20150106 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J10086 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J10086 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10086 included five (5) environmental air (filter) samples and one (1) QC 

samples (a field blank).    Samples were analyzed for gross alpha and beta radiation by EPA SW-846 

Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 

Ga-01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  LCS and duplicate sample analysis provided 

adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank yielded a low gross beta activity and the field blank a somewhat higher 

beta activity.  The other field samples yielded approximately 10 times the field blank beta activity, so no 

further qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries from the LCS analyses were within established control limits.  No qualifications 

were applied. 

  

V. Surrogates 

 

Surrogates are not used in these radioanalytical methods. 

 

VI. Comments 

 

Some detected activities were less than their reporting limits (“RL”).   These extrapolations should be 

qualified as estimated (flagged “J”). 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no significant qualifications applied.  All data are usable as 

qualified for their intended purposes.   

 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-10086-2
Client Project/Site: West Lake Landfill - Filters

For:
Tetra Tech EM Inc.
415 Oak Street
Kansas City, Missouri 64106

Attn: Ms. Emily Fisher

Authorized for release by:
1/20/2015 10:39:54 AM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2

Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10086-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 1/12/2015 3:15 PM; the samples arrived in good condition, properly preserved.  The temperature of the 

cooler at receipt was 20.0º C.

GROSS ALPHA AND GROSS BETA RADIOACTIVITY

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3), 

WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared on 01/15/2015 and 

analyzed on 01/16/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

RADIUM-226 & OTHER GAMMA EMITTERS (GS)

Samples WAA-01-AF-PS-20150106 (160-10086-1), WAA-02-AF-PS-20150106 (160-10086-2), WAA-03-AF-PS-20150106 (160-10086-3), 

WAA-04-AF-PS-20150106 (160-10086-4), WAA-05-AF-PS-20150106 (160-10086-5) and WAA-00-AF-FB-20150106 (160-10086-6) were 

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10086-2

Project/Site: West Lake Landfill - Filters

Job ID: 160-10086-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared on 01/15/2015 and 

analyzed on 01/16/2015 and 01/18/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10086-2

Login Number: 10086

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10086-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10086-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469310 Gross Alpha / Beta (GFPC) TAL SL

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10086-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10086-1 WAA-01-AF-PS-20150106 Filter 01/06/15 14:28 01/12/15 15:15

160-10086-2 WAA-02-AF-PS-20150106 Filter 01/06/15 14:45 01/12/15 15:15

160-10086-3 WAA-03-AF-PS-20150106 Filter 01/06/15 15:15 01/12/15 15:15

160-10086-4 WAA-04-AF-PS-20150106 Filter 01/06/15 15:30 01/12/15 15:15

160-10086-5 WAA-05-AF-PS-20150106 Filter 01/06/15 15:00 01/12/15 15:15

160-10086-6 WAA-00-AF-FB-20150106 Filter 01/06/15 00:00 01/12/15 15:15

TestAmerica St. Louis

Page 9 of 15 1/20/2015

1

2

3

4

5

6

7

8

9

10

11



Client Sample Results 
Client" Tetra Tech EM Inc. 

ProJectJSite: West Lake Landfill - Filters 
•• • • -·•• M"'- M • ~ 

Client Sample ID: WAA-01 -AF-PS-20150106 
Date Collected: 01/06/15 14:28 
Date Received: 01/12/15 15:15 

Method: 9310 - Gross Alpha I Beta (GFPC} 
Count Total 

Uncert. Uncert. 

Analyto Result Qualifier {2a+/-) {2a+I·) RL MOC Unit ..._,., ____ .-- ··-----
~ - -·--a.-:fo4 - -~- --·· -- - -· -

P-c 11s ampie Gross Alpha 0.489 0.310 10.0 0.385 

Gross Beta 12.3 0 979 1.57 10.0 0 371 pCi/Sample 

Method: GA-01-R - Cesium-1 37 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+/-) (2a+/-) RL MDC Unit 
cesium~----- - 0T94 V\- -·- ·--5 .ai S.87 ---@y-··-- pc 11san1Pie • 20.0 10.8 

Count Total 

Other Detected Uncert. Uncert. 

Radion11c/ides Result Quallfler (2u+I·) (2u+I-) RL MDC Unit ·--------- - --- ·-·--- --·- -----
pCi/Sample Other Detected None 

Radionuclide 

-· ·----------· 
Client Sample ID: WAA-02-AF~PS-201 50106 

Date Collected : 01/06/15 14:45 
Date Received : 01/1 2/1515:15 

Method: 9310 · Gross Alpha I Beta (GFPC} 
Count Total 

uncert. Uncert. 

Analyte Result Qualifier (2,a+/-) (2a+I-) RL MDC Unit 

Gross Alpha 0.513 "=:$ 0.282 ----o.28s 10.D 0.329 pCl/Sample 

Gross Beta 12.4 1.00 1.59 10.0 0 423 pCi/Sample 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS} 
Count Total 

Uncert. Uncert. 

Analyte RHult Qualifier 120+/-) (20'+/-) RL MDC Unit 

Ces1um:137 -- - - -1 21 \J.{ --6 pCl/Sample 6.19 6.19 11 .4 

Count Totaf 

Other Detected t.Jncert. Uncert. 

Radlon11clldes Result Qualifier (2u+I-) (20'+/-) RL MDC Unit --- - --- ----- ·---·-
Other Detected None pCt!Sample 

Radionuclide 

Client Sample ID: WAA-03-AF-PS-20150106 
Date Collected: 01/06/15 15:15 
Date Received: 01/12/15 15:15 

Method: 9310 - Gross Alpha I Beta (GFPC) 
Count Total 

Un cert. Uncert. 

Analyle Result Qualifier (2a+/-) (2a+/-) RL MDC Unit 

Gross Alpha 0.424 -s --··· ---·-·-0-2 84 ··-·--o.288 10.0 0.384 pC1ISample 

Gross Beta 16.9 1.16 2.05 10.0 0.412 pC~Sample 

(4V € J2 S Fe~Q 2¢ 1.5 

Page 10of15 

TestAmerica Job ID: 160-10086-2 

Lab Sample ID: 160-10086-1 
Matrix: Filter 

Prepared Analyzed DilFac 

0111 5/15 14"36 -oil16i15·0-925 

01/15/15 14 36 01/16115 09'28 

Prepared Analyzed OU Fae 

-Ol / 15/15 14.46 . 01/ 16/1512:".17 '" 

Prepared Analyzod Di/Fae 

-01115115 14:46 -0 11t6115 12.47 

- - -----
Lab Sample ID: 160~10086-2 

Matrix. Filter 

Prepared Analyzed DH Fae 

01/15/15 14.3 6- .. 0111e11 s 09·2s 

01/15/15 14"36 01/16/15 09.28 

Prepared Analyzed Dll Fae 

-01715715-14-46. -01116/1 s 12 48 

Prepared A11alyzod Di/Fae 

01115!T51.t46 '(iiii'6/i512"48 

Lab Sample ID: 160-10086-3 
Matrix : Filte r 

Prepared Analyzed Oil Fae 

01115115 1436- ··01i i6'i50928 

01/ 15115 14.36 01 /16115 09 28 

T estAmerica St Louis 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-03-AF-PS-20150106 
Date Collected: 01/06/15 15:15 
Date Received: 01/1211515:15 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Un cert. Uncert. 

Analyte Result Qualifier (2et+/-} (2o+t-) 
---- .. ···-·~ ·---- -2.72 \j\---- --- - -----us Cesium-137 14.8 

Count Total 

Other Detected Uncert. Uncort. 

Rl MOC 

~-14:2 
Unit 
pciisa-,npie· 

TestAmerica Job ID. 160-10066-2 

Lab Sample ID: 160-10086-3 
Matrix: Filter 

Prepared Analy2ed Oil Fae 

0111s11s 14-45-· -oii1s11s 12:s2 

Radionuclides Result Qualifier (2u+/.) (2a+I-} RL MDC Unit Prepared Anatyzod DI/ Fae -·---- ---·- ----- ----- --···--·-· 
Other Detected None pcvsim-Pie -0111511514:46. "o l1i611s12·52 

Radionuclide 

Client Sample ID: WAA-04-AF-PS-20150106 
Date Collected: 01/06/15 15:3Q 
Date Received: 01/12/15 15:1 S - - --

Method: 9310 - Gross Alpha I Beta (GFPC} 
Count Total 

Uncert. Un cert. 

Analyte Result Quallfler (20'+/-) (20'+/·) 

Gross Alpha 0.770 -:s --0.32 5 --· 0336 

Gross Beta 15.8 1.1 1 1.93 

Method: GA-01-R - Ceslum-137 & Other Gamma Emitters (GS) 
Count 

Uncert. 

Analyte Result Qualifier (20'+1-} 

Cesium-1 37 0.864 ~--· ·--· 4.67 

Count 

Other Detected Uncert. 

Radionuclides Result Oualifier (2<7+1-} 

Other Detected ··-· None 

Radionuclide 

Cl ient Sample ID: WAA-05-AF-PS-20150.106 
Date Collected: 01106/1 5 15:00 
Date Received: 0111 2/15 15:15 ---·---------------·--·----

Method: 9310 - Gross Alpha I Beta (GFPC) 

Analyte 

Gross Alpha 

Gross Beta 

Result Qualifier 

0.584 -::s 
15.0 

Count 

Uncert. 

120+/-) 
-·--·- o.2f7 

1.07 

Total 

Uncert. 

(20'+1·) -----4.67 

Total 

Uncert. 

(2a+I·) -

Total 

Uncert. 

(20+/0 ) 

0.285 

1.84 

Method: GA-01 -R - Cesium-137 & Other Gamma Emitters {GS) 
Count 

Uncert. 

Total 

Uncerl 

RL MDC 
_,,_. 10.0 - o.316 

10.0 0.354 

RL MDC 

20.0 8.64 - -@ --

RL MDC -----

RL MOC 
---- ·---

10.0 0.272 

10.0 0.333 

Unit 

pCilSample 

pCilSample 

Unit 

Pcitsami>ie 

Unit 

pCi!Sample 

Unit 

pCl!Sample 

pCi/Sample 

Analyte 

Cesium-137 

Result Qualifier (20'+1·) (2a+/·} RL MOC Unit 
--·rr.1 --@ ··-·· .. ·14 9 P"ciiS'iimi)ie - -·--:2:77 Ii...\ .. ---- ·--11.1 

Page 11of 15 

Lab Sample ID: 160-10086-4 
Matrix: Filter 

Prepared Analyzed Oil Fae 

01115115 14:36 01/ 16115 09:29 1 

01/15115 14'36 01116115 09·29 1 

Prepared Analyzed Oil Fae ------01/15115 14:46 01 /1611 5 12'61 1 

Preparod Analyzed DllFac 

01115115 t4 ·46 01116115 12:51 1 

Lab Sample ID: 160-10086-5 
Matrix: Filter 

Prepared Analyzed 

-01;m1s ·14:3s- 01ii6i1s oi-29 ' 
01115115 14:36 01/ 1611 5 09'29 

Prepared Analyzed 

0 1/15f1-5 1-4 .46-· Olii61151 2 50 

Oil Fae 

1 

Oil Fae 

1 
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Client Sample Results 
Client: Tetra Tech EM Inc. 
ProjecVSite: West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20150106 
Date Collected: 01/06/15 15:00 
Date Received: 01112/15 15:15 

TestAmerica Job ID: 160-10086-2 

lab Sample ID: 160-10086-5 
Matrix: Filter 

Count Total 

Other Detected 

Radlonucl/des 

Other Detected 

Rodiom1c/1de 

Result QuaJlfler 
·-·--None 

Uncert. 

(2cr+l-J 

Client Sample ID: WAA-OO-AF-FB-20150106 
Date Collected : 01 /06/15 00:00 

Date Received: 01/12115 15:15 

Uncett. 

(20"+/.} RL MDC Unit Prepared Analyzed 

- -··- Pcvs-a'inP1e - 01/1511514746 ·a1i1611s .1i5'i:i 
DIJFac 

1 

Lab Sample ID: 160-10086-6 
Matnx: Filter 

Method: 9310 - Gross Alpha I Beta (GFPC} I 
Count Tot.al 

Analyte Result Qualifier 

'Gr'055.A1pha -- 0.274 ~ 
---

Gross Beta 1.64 :) 

Uncert. Uncert. 

(217+f-) (2cr+/-) 
···-----o.213 0.215 

0.394 0.427 

RL MOC Unit 
-~@)"10-.-..0 - - 0.281 pClJSample 

10.0 0.350 pCi/Samp!e 

Prepared Analyzed 

01115115 14:36 "<Eif6115 09:29 

01/15115 14:36 01/16/15 09:29 

Oil Fae 

Method; GA-01-R • Ceslum-137 & Other Gamma Emitters (GS) 

Analyle Result Qualifier 

Cesium-137 2.58 ~ 

Other Detected 

Rsdlonuclldes Result Qualifier 
----

Other Detected None 

Radionuclide 

Count Total 

Uncert. Uncert. 

(217+/-) (20'+1-) RL 
---6.30 6.30 -~ 

Count Total 

Un cert. Uncert. 

(20"+/.) (20'+/-) RL --- ---

i+v€-
25 pJ- 15 

Page 12 of 15 

MDC Unit Prepared Analyzed 

--1-1-.1 pCVSample 01/15115 14:46- .. 01/18115 21:30 

MDC Unit Prepared Analyzed 

pcvsam'Ple 01115115 14.46- 0111B11s 21:30 

011 Fae 

Di/Fae 

1 

TestAmerica St. Louis 
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QC Sample Results
TestAmerica Job ID: 160-10086-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9310 - Gross Alpha / Beta (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-168591/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168922 Prep Batch: 168591

Gross Alpha

Analyte

101/16/15 09:2801/15/15 14:36pCi/Sample0.338

MDC

10.0

RL

0.2750.270

(2σ+/-) (2σ+/-)

MB

0.4390

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/16/15 09:2801/15/15 14:36pCi/Sample0.33810.00.2230.221U0.2601Gross Beta

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-168591/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168922 Prep Batch: 168591

Gross Alpha

Analyte

125-751025.4525.37 1.02 10.0 0.380

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCSB 160-168591/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168922 Prep Batch: 168591

Gross Beta

Analyte

125-7510118.0817.9 2.16 10.0 0.357

RL MDC(2σ+/-)

LCSB LCSB

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: WAA-01-AF-PS-20150106Lab Sample ID: 160-10086-1 DU

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168922 Prep Batch: 168591

Gross Alpha

Analyte

10.771.0250.489 0.390 10.0 0.338

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Gross Beta 12.3 11.01 1.45 10.0 0.338 pCi/Sample 0.42 1

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-168592/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168955 Prep Batch: 168592

Cesium-137

Analyte

U 101/16/15 12:4801/15/15 14:46pCi/Sample9.65

MDC

20.0

RL

5.225.22

(2σ+/-) (2σ+/-)

MB

-0.2938

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/Sample 01/15/15 14:46 01/16/15 12:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10086-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-168592/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168956 Prep Batch: 168592

Americium-241

Analyte

116-87983130032000 3250 100

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 11100 11170 1170 20.0 54.5 pCi/Sample 101 87 - 120

Cobalt-60 11800 11780 1190 40.8 pCi/Sample 100 87 - 115

Client Sample ID: WAA-01-AF-PS-20150106Lab Sample ID: 160-10086-1 DU

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 168955 Prep Batch: 168592

Cesium-137

Analyte

10.13U-0.60500.794 U 5.08 20.0 9.34

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Other Detected 

Radionuclide

NoneNone

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10086-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 168591

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter None160-10086-1 WAA-01-AF-PS-20150106 Total/NA

Filter None160-10086-1 DU WAA-01-AF-PS-20150106 Total/NA

Filter None160-10086-2 WAA-02-AF-PS-20150106 Total/NA

Filter None160-10086-3 WAA-03-AF-PS-20150106 Total/NA

Filter None160-10086-4 WAA-04-AF-PS-20150106 Total/NA

Filter None160-10086-5 WAA-05-AF-PS-20150106 Total/NA

Filter None160-10086-6 WAA-00-AF-FB-20150106 Total/NA

Filter NoneLCS 160-168591/2-A Lab Control Sample Total/NA

Filter NoneLCSB 160-168591/3-A Lab Control Sample Total/NA

Filter NoneMB 160-168591/1-A Method Blank Total/NA

Prep Batch: 168592

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter None160-10086-1 WAA-01-AF-PS-20150106 Total/NA

Filter None160-10086-1 DU WAA-01-AF-PS-20150106 Total/NA

Filter None160-10086-2 WAA-02-AF-PS-20150106 Total/NA

Filter None160-10086-3 WAA-03-AF-PS-20150106 Total/NA

Filter None160-10086-4 WAA-04-AF-PS-20150106 Total/NA

Filter None160-10086-5 WAA-05-AF-PS-20150106 Total/NA

Filter None160-10086-6 WAA-00-AF-FB-20150106 Total/NA

Filter NoneLCS 160-168592/2-A Lab Control Sample Total/NA

Filter NoneMB 160-168592/1-A Method Blank Total/NA

TestAmerica St. Louis
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103I9025140058.000 1 SDG J10181 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10181 

Sample Numbers: 
WAA-01-AF-PS-20150114, WAA-02-AF-PS-20150114, WAA-03-

AF-PS-20150114, WAA-04-AF-PS-20150114, WAA-05-AF-PS-

20150114, and WAA-00-AF-FB-20150114 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J10181 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J10181 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10181 included five (5) environmental air (filter) samples and one (1) QC 

sample (a field blank).    Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 

9315 and for isotopic (alpha-emitting) thorium and radium by Department of Energy (DOE) Method A-

01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

Insufficient sample was available for MS/MSD analyses.  Duplicate LCS analysis provided adequate data 

on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank and field blank yielded low activities for one (of three) thorium isotopes 

and for none (of three) uranium isotopes.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 

established control limits.  

  

V. Surrogates 

 

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as 

surrogate recoveries.   All carrier and tracer recoveries were within the laboratory’s QC limits.   No 

qualifications were applied. 

 

VI. Comments 

 

All detected results were less than their reporting limits (“RL”).   These extrapolations should be qualified 

as estimated (flagged “J”).    

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications applied.  All data are usable as qualified for 

their intended purposes.   
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10181-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10181-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 1/19/2015 11:00 AM; the samples arrived in good condition, properly preserved.  The temperature of the 

cooler at receipt was 20.0º C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20150114 (160-10181-1), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3), 

WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 01/29/2015 and 

analyzed on 02/03/2015 and 02/04/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP).  The samples are filters that must be split between 

multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10181-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10181-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150114 (160-10181-1), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3), 

WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were 

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/29/2015 and analyzed 

on 02/05/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP).  The samples are filters that must be split between 

multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150114 (160-10181-1), WAA-02-AF-PS-20150114 (160-10181-2), WAA-03-AF-PS-20150114 (160-10181-3), 

WAA-04-AF-PS-20150114 (160-10181-4), WAA-05-AF-PS-20150114 (160-10181-5) and WAA-00-AF-FB-20150114 (160-10181-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 01/29/2015 and analyzed 

on 02/05/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP).  The samples are filters that must be split between 

multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
Page 4 of 18 2/18/2015

1

2

3

4

5

6

7

8

9

10

11

12



P
age 5 of 18

2/18/2015

123456789101112



Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10181-1

Login Number: 10181

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469315 Total Apha Radium (GFPC) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10181-1 WAA-01-AF-PS-20150114 Filter 01/14/15 11:25 01/19/15 11:00

160-10181-2 WAA-02-AF-PS-20150114 Filter 01/14/15 10:15 01/19/15 11:00

160-10181-3 WAA-03-AF-PS-20150114 Filter 01/14/15 10:47 01/19/15 11:00

160-10181-4 WAA-04-AF-PS-20150114 Filter 01/14/15 11:06 01/19/15 11:00

160-10181-5 WAA-05-AF-PS-20150114 Filter 01/14/15 10:30 01/19/15 11:00

160-10181-6 WAA-00-AF-FB-20150114 Filter 01/14/15 00:00 01/19/15 11:00

TestAmerica St. Louis
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Client Sample Results 
Client: Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA--01-AF-PS-20150114 
Date Co llected: 01/14/15 11 :25 
Date Received: 01119/15 11 :00 

Method : 9315 - Total Apha Radium (GFPC) 
Count 

Uncert. 

Total 

Uncert. 

Analyte Result Qualifier (20'+/-) (20+/.) 

·rotalAlpha Radium····--· ·-·o .1j"i ~- 0.231 0.231 

Carrier 

Ba Carrier 

% Yield Qualifier 
-·-·-----105 ---- -

Limits 

40-110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Un cert. 

Analyte Result Qualifier (2a+/-) 

Total 

Uncert. 

(2a+I·) 

Thorium-228 

Thorium-230 

Thorium-232 

----0.0156 --0.129 ---0.129 

Tracer 
Thorium- --2-29 ___ _ 

0.297 

0.07 91 

Y. Yield Qualifier 

85.8 

0,164 

0.0839 

Limits 

--30 - 110 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

0.166 

0.0841 

Total 

Uneert. 

Analyte Result Qualifier {2a+/·) (2o+/·) ---
Uranlum-233/234 

Uranium-2351236 

Uranium-238 

Tracer 

Uranium-232 

0.144 -s 
0.0236 U\ 
0.113 ? 

% Yield Qualifier 

91.3 

---0-.-108 --· 0.109 

0.0471 

0.0926 

Limits 

"30Tt0 

0.0472 

0.0930 

Client Sample ID: WAA~02-AF-PS-20150114 

Date Collected: 01/14/15 10:15 

Date Received: 01/19/1511 :00 

Method: 931 5 - Total Apha Radium (GFPC) 

Analyte 

TotalA\pha Radium 

Carrier 

Ba cai-rler ·· 

Resu lt Qualifier 

0 119 Q.ii----· 

% Yio/d Qualifier 

106 

Count Total 

Uncert. Uncert. 

(2a+/·) (2a+I-) 
---··· o:249 ·----·-0.250 

Limits 
• ·40 _110 

Method : A-01 -R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Total 

Uncert. 

(2o+I·) 

0.163 

0 135 

0.0595 

Analyto 

i'tiori'um:22e

Thorium-23o 

l'honum-232 

Result 

0.186 

0.201 

00420 

Quallfler 
~----

J 
t1A 

(2a+I·) 

0 162 

0134 

0.0594 

RL 

@ 

RL 

MDC Unit 

0.400 pCVSample 

TestAmerica Job ID: 160-10181-1 

Lab Sample ID: 160-10181-1 
Matr ix: Filter 

Prepared Analyzed OH Fae 

01129115-12 44-' 02103/15 19;17 ·-

Preparer/ Analyzed DI/Fae 

Oi/2911512:44- -ow3i1s19:11 

MDC Unit Propared Analyzed 

-~ -----o.267 pc11samP1e- 0112s11s 13:14 - 021os11s 13:55 .. 
Oii Fae 

1 

1.00 

~ 

RL 
1.00 

@ 
1.00 

Rl 

e 

RL 

~ 
1 00 

<:!]) 

0 .137 pCi/Sample 01/29115 13:14 02/05/15 13:55 

0.0978 pCi/Sample 01/29/15 13.14 02105/15 13:55 

MOC Unit 

0.105 pC1/Sample 

o 0707 pCi/Sample 

0.0567 pC1/Sample 

Prepared Analyzed 

0 11291151'3-14 02/05115 13 55 

Prepared 

01/29/15 13:14 

01/29115 13:14 

01/29/15 13:14 

Analyzed 

02105115 13.49 

02/05/15 13.49 

02105115 13 49 

Prepared Analyzed 

0112911513·14 02/0511513:49 

Dil Fae 

1 

Oii Fae 

DI/Fae 

Lab Sample 10: 160-10181-2 
Matrix: Filter 

MDC Unit Prepared Analyzed Oil Fae 

0.437 pCi/Sample 0112911s 12-44- 0210311s19:1a 

Prepared Analyzed Di/Fae 

01129115 12 44 02J03!1s·191ir 

MDC Unit Prepared Analyzed Oil Fae 

o 232 pc11sampie -01/ 29115 13:14- 0 2105115 1Tss 

O 117 pC1/Sample 01129115 13 14 0.2105/15 13 55 

o 0630 pCl/Sample 01129115 1314 0210511513-55 

TestAmerica St Louis 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Pro1ect/Site. West Lake Landfill - Filters 

Client Sample ID: WAA-02~AF-PS-20150114 
Date Collected: 01/14/15 10:15 
Date Received; 01/19/15 11 :00 

Tracer % Yield Qua/If/er Limits 
Thori~m-2-29 .• - --- ·---- -- -- -···-··-· -----

81 8 30- 11t> 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+I-) {Za+I-) 

Uranium.2°331234 
- ·- .. - · ... - .. Qi- -- - ----- ··-· 0.0621 0.0708 0.0710 

Uramum-2351236 0.0431 

~ 
0.0610 0 0611 

Uranlum-238 0.0620 0.0707 0.0709 

Tracer %Yield Qualifier Limits 

uranium-232 - ·--- 95.2 ---- - 30.1 10 

Client Sample ID: WAA-03-AF~PS-201501 14 

Date Collected: 01/14115 10:47 
Date Received: 01119/15 11:00 ------- --------~ 

Method: 9315 -Total Apha Radium (GFPC) 
Count 

Unccrt. 

Analyte Result Qualifier (21:1+1·) 

Total Alpha Radium ·-·· 
---- ~-0.192 0.289 

Carrier %Yield Qualifier Limits 
--··-- ----

Ba Carrier 105 40. 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Quallfler (2a+I-) 
--- -

Thorium-228 0 .276 ":1 0.182 

Thorlum-230 0.395 .J 0.177 

Thorlum-232 0.0622 ~ 0.0769 

Tracer %Yield Qua/If/er Limits 

Tiionum-229 ---·90 7 ~10 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Qualifier (21:1+1-) 

Tot.al 

Uncert. 

(2a+I·) 

0.289 

Total 

Uncert. 

(2a+I·) 

0.183 

0.180 

0.0771 

Total 

Uncert. 

(2a+/-) 

Ura~1um-233/2l4 ---.. -··-
~ 00699 --·o.oi97 - 00799 

Uranium-2351236 0.0243 

Uraniu m.238 0.0778 

Tracer %Yield 
------

Uranium-232 87 9 

'1-\ 
_J 

Ouillifier 

0.0485 

0.0778 

Limits 

3o:T10 

0.0486 

0.0781 

RL MOC 
---~--1.0 0.0958 

1.00 0.0647 

1.0 0.0956 

RL MDC 

6 --0.491 

RL MOC 

10o 0.239 

1.00 0.123 

<@) 0.115 

RL MDC 
~--·oToa 

0.0728 

1 00 0 0584 
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Unit 

pc11sampie 

pCVSample 

pCJ/Sample 

Unit 

pCi/Sample 

Unit 

pCilSampie 

pCi/Sample 

pCi/Sample 

Unit 

pCiiSample 

pC1/Sample 

pCilSample 

TestAmerica Job ID: 160-10181-1 

Lab Sample ID: 160-10181-2 
Matrix : Filter 

Prepared Analyzed Oil Fae 

01m11s 13.-14 o2Ai511s 1i ss 

Prep ii red Analyzed 011 Fae 

Oi/29i15 13:14 ·02io5i1 s 13 49 1 

01 /29/15 13 14 02/05115 13'49 

01/29/15 13:14 02105115 13'49 

Prepared Analyzed Dll Fae 

01129115 13:14 02/05115 13:49 1 

Lab Sample ID: 160-10181-3 
Matrix: Filter 

Prepared Analyzed on Fae 

01/29/15 12:44 02103/15 19. 18 1 

Prepared Analyzod Di/Fae 
----

01129115 12:44 02/0311519'18 

Prepared Analyzed Oil File 

01 /29/15 13:14 02/05/15 13.55 

01/29115 13:14 02105115 13.55 

01/29115 13' 14 02105115 13.55 

Prepared Analyzed DI/Fae 
---· 

01129115 13:14 02/05115 13.55 1 

Prepared Analyzed OJI Fae 

ciiii9i1513:14 02105115 13 49 1 

01129/15 13 14 02/05115 13·49 

01 /29115 13:14 02/05/15 13'49 

Prepared Analyzed Dil Fae 

011291151314 OW5115 13 49 

TestAmerica St Louis 

2/18/2015 

I 



Client Sample Results 
Client. Tetra Tech EM Inc. TestAmenca Job ID: 160-10181-1 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-04-AF-PS-20150114 Lab Sample ID: 160-10181-4 
Date Collected: 01/14/15 11 :06 Matrix: Filter 
Date Received; 01/19/15 11 :00 

n < ~" "'"• - -·• '-· -• - "--- ····-··· ... 

Method: 9315 - Total Apha Radium (GFPC) 
Count Total 

Uneert. Uneort. 

Analyle Re5ull Qualifier (2a•I·) {2cr+I-) RL MOC Unit Prepared Analyzed Oil Fae 
T otalAiPiiii Radium ____ ·---·0.133 \A. -----. o.226 .... ... 0.227 @ ··-o:s-91 j)cvsamp1e ---- ------01/29/15 12·44 02/03/15 19'18 

Carrier %Yield Qua/Hier Limits Prepared Analyzed 01/Fac ------ --- - -----
01129115 1z-44 -ow311 fi9:Ta Ba Carrier 108 40 - 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 

I Count Total 

Uneerl Uncort. 

Analyte Result Qua Iffier (2o+I-) (2cr+I·) RL MDC Unit Prepared Analyzed 011 Fae 
Thorium::ne----- - - 0.220 ILJI.---- -----·0.178 ·-- 0.179 ---@ 0.253 pCi/Sample 01129"ii5i3:14- -0'2ioS11s 13:5s 

Thorium-230 0.393 J 0.189 0.192 1.00 0.154 pCilSample 01 /29115 13:14 02/05/15 13·55 

Thorium-232 0.0535 8-{ 0.0738 0.0740 69 0.115 pCi/Sample 01129115 13:14 02/05115 13 55 

Tracer %Yield Qualifier Limits Prepared Analyzed DI/Fae 
---- ----Thorium-229 82.2 30 . 110 01129115 13.14 02/05115 13:55 1 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count Total 

Uncert. Un cert. 

Analyte Result Qualifier (2a+/-) (2cr•I·) RL MOC Unit Prcparl!d Analyzed Oil Fae 

J'- ---
pCi'iSample 01/29/15 13:14 02/05/15 13:49 Uran ium-2331234 0.159 0.120 0.120 1.00 0.116 

Uranium·2351236 -0.0108 i 0 0217 0,0217 ~ 0.144 pCi/Sa mple 01129/15 13'14 02105/15 13 49 

Uramum-238 0 0417 0.0590 0.0591 0.0626 pC1ISample 01/29115 13:14 02/05115 13 49 

Tracer %Yield Qualifier L imits Prepared Anal}llod OiJFac 

Uranium-232 
-----

82.3 - 30 . 110 0112911 s 13'14_ -02/05115 13.49 

Client Sample ID: WAA-05-AF-PS-20150114 Lab Sample ID: 160-10181-5 
Date Collected: 01/1 4115 10:30 Matrix: Filter 
Date Received: 01/19/15 11 :00 --· ---·-·-

Method: 9315 - Total Apha Radium (GFPC) 
Count Total 

Unce rt. Uncert 

Analyte Result Qualifier (2a+f· I (2a•f·) RL MOC Unit Preparl!d Analyzed DllFac 

Total Alpha Radium --- --0.0257 11'1 -- 0.160 ---o:16o @ -0.308 i>c iisamplc 0 1129/15 12 44- -o2io4i i5 01·01 

Carrie1 %Yield Quallfier Limits Prepared Analyzed DI/Fae 
Ba carri8;------- -----·· 104 40 - 110 01129115 12:44 02I0411s o1or 

Method: A·01 -R - Isotopic Thorium (Alpha Spectrometry} 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2o+I·) (2a+/-) RL MDC Unit Prepared Analyzed DllFae 
---- ----·-·-·· - -:s-- --o:179 pClfSample 01129115 13.14 02105ii 5 13'55 Thorlum-228 0.264 0.181 1 00 0.236 

Thoriu m-230 0.505 3 0.198 0.203 1 00 0 0584 pCitSample 01129/15 13'14 0210S/1S 13 SS 

Tho11um-232 0.108 :> 0.0962 0.0966 1.00 0 107 pCi/Sample 0 1129/1 !> 13 14 02105/15 1 3. ~5 

Tracer %Yield Qua/if/er Limits (¥15 Prepared Analyzed DllFac 

ThOTium-229 88.4 - 3-o:-r10- t-J-0 6- ~ 01129115 13 14 02/05115 13 55 

TestAmerica St. Louis 
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Client Sample Results 
Client. Tetra Tech EM Inc. 
Project/Sile: West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20150114 
Date Collected: 01 11 4115 10:30 
Date Received: 01 /19/15 11 .00 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncer1. 

Analyte Result Qualifier (2a+/·) 

Total 

Uncert. 

(2a+/·) 

Uranium~3/234 - - - - --·-- w- ---- --o.os64 0.0300 0.0664 

Uranium-235/236 0.0163 \;{ 0.0606 0.0606 

Uramum-238 0.0804 It) 0.0916 0.0919 

Tracer %Yield Qualifier Limits 
--·--· --·---- .... - ___ ....... , 8.3 -------· ~w Uramum-232 

Client Sample ID: WAA-OO-AF-FB-20150114 
Date Collected: 01/14115 00:00 

Date Received; 01/19/15 11 :00 

Method: 9315 ·Total Apha Rad ium (GFPC) 

Analyte 

Total Alpha Rat!tum 

Carrier 

8ii Carner 

Count Total 

U nee rt. Unce rt. 

Result Qualifier (2a+l-l (2a+I-) 
--0-.0-30-2 ~- ---- 0.197 --0.197 

% Yield Qualifier Limits 
----·-· --400--.- 1-1_0 _ 105 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (2a+I-) (2a+I-) 

Thorium-228 0 199 ~- -·--0:111· -·--0,172 

Thorium-230 0.315 J 0.156 0.158 

Thorium·232 0.000 ~ 0.0160 0.0160 

Tracer %Yleld Qualifier Limits 
Thorium-229 ____ ·--·--- -··--·- --30 .110 90.3 

Method: A-01-R - Isotopic Uranium (Alpha Sp ectrometry) 
Count Total 

Uncert. Uncert. 

Analyte Result Qualifier (20'+/·) (2o+I-) 

Uranium-233/234 

~ 
·--· -· o.os96 ·-o.os96 0.0227 

Uranium-235123& -0.0101 0.0202 0.0202 

Uranium-238 0.0889 tJ...< 0.0883 OOS86 

Tracer %Yield Qualifier Limits 

uronwm-2~ ---- -905 30 _ 110 

RL MDC _ffj ___ 
1. 0.181 

1.00 0.155 

1.00 0.124 

RL MOC 

~ 0.371 

RL MDC 
-·-@ 0 252 

1.00 0.0578 

(i) 0.0575 

MDC 
0 128 

0.134 

0.107 

t+UG- 2-.~ fot IS 
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Unit 

pCi/Sample-

pCi/Sample 

pCi/Sample 

Unit 

pCifSampj°e 

Unit 

pC~Sample 

pCilSample 

pCi/Sample 

Unit 

pCilSample 

pCi/Sample 

pCi/Sample 

TestAmerica Job ID: 160-10181-1 

Lab Sample ID: 160-10181-5 
Matrix: Fil ter 

Prepared Analyzed Oii Fae 

-ii'1T:i9Ti51i14- 02.i0511513:4'9 

01/29/15 13.14 02105115 13·49 

01/2911513:14 02/05/15 13 49 

Preparod Analyzed Dil Fae 
Of1i9/1'5 13: 1·:; 02/05115 13:49 

Lab Sample ID: 160-10181-6 
Matrix : Fil te r 

Pro pared Analyzed DU Fae 

01/29/15 12·44 02104115 07.07 

Propared Analyzed DI/Fae 

0112911512.44 02/04115 07.0l 

Prepared Analyzed Oil Fae 

01(29/15 13'14 . 02/05115 13:55 

01129115 13:14 02/05115 13:55 

01129115 13:14 02/05/15 13:55 

Prepared Analyzed Di/Fae 

0112911513' 14 ·02io5t1s 13:55 

Prepared Analyzed DH Fae 

01 /29115 fa-::;:j " -07j os11 s 13·49 

01129/15 13:14 02/05/15 13.49 

01129/1 5 13:14 02/05115 13.49 

Prepared Analyzed Di/Fae 

01!29t1s 13-14 OwS.11513:49 

T estAmerica St Lows 

2/18/2015 



QC Sample Results
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-171096/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171817 Prep Batch: 171096

Total Alpha Radium

Analyte

U 102/03/15 19:1701/29/15 12:44pCi/Sample0.445

MDC

1.00

RL

0.2120.212

(2σ+/-) (2σ+/-)

MB

-0.1300

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 01/29/15 12:44 02/03/15 19:17 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

100

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171096/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171589 Prep Batch: 171096

Total Alpha 

Radium

Analyte

150-6510547.2645.0 4.75 1.00 0.513

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

102

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-171096/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171589 Prep Batch: 171096

Total Alpha 

Radium

Analyte

10.46150-659643.0745.0 4.37 1.00 0.459

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

99.7

LCSD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-171102/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 172656 Prep Batch: 171102

Thorium-228

Analyte

U 102/05/15 13:5501/29/15 13:14pCi/Sample0.261

MDC

1.00

RL

0.1450.145

(2σ+/-) (2σ+/-)

MB

0.07666

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/05/15 13:5501/29/15 13:14pCi/Sample0.1341.000.1780.1760.3524Thorium-230

102/05/15 13:5501/29/15 13:14pCi/Sample0.1131.000.01700.0170U-0.008481Thorium-232

Tracer

Thorium-229 30 - 110 01/29/15 13:14 02/05/15 13:55 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

86.8

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171102/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 172675 Prep Batch: 171102

Thorium-230

Analyte

118-8110617.0916.1 1.85 1.00 0.110

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

85.7

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-171102/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 172658 Prep Batch: 171102

Thorium-230

Analyte

10.22118-8111217.9216.1 1.93 1.00 0.0607

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

84.8

LCSD

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-171103/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 172646 Prep Batch: 171103

Uranium-233/234

Analyte

U 102/05/15 13:4901/29/15 13:14pCi/Sample0.139

MDC

1.00

RL

0.08830.0881

(2σ+/-) (2σ+/-)

MB

0.06692

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/05/15 13:4901/29/15 13:14pCi/Sample0.1451.000.07760.0775U0.04164Uranium-235/236

102/05/15 13:4901/29/15 13:14pCi/Sample0.1171.000.04570.0457U0.01230Uranium-238

Tracer

Uranium-232 30 - 110 01/29/15 13:14 02/05/15 13:49 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

79.1

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171103/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 172647 Prep Batch: 171103

Uranium-233/23

4

Analyte

120-849925.2825.5 2.56 1.00 0.150

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 26.0 26.31 2.65 1.00 0.133 pCi/Sample 101 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

83.0

LCS

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-171103/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 172648 Prep Batch: 171103

Uranium-233/23

4

Analyte

10.04120-8410025.4925.5 2.59 1.00 0.168

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Uranium-238 26.0 26.27 2.66 1.00 0.0625 pCi/Sample 101 82 - 122 0.01 1

Uranium-232

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

83.8

LCSD

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 171096

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter DPS-0160-10181-1 WAA-01-AF-PS-20150114 Total/NA

Filter DPS-0160-10181-2 WAA-02-AF-PS-20150114 Total/NA

Filter DPS-0160-10181-3 WAA-03-AF-PS-20150114 Total/NA

Filter DPS-0160-10181-4 WAA-04-AF-PS-20150114 Total/NA

Filter DPS-0160-10181-5 WAA-05-AF-PS-20150114 Total/NA

Filter DPS-0160-10181-6 WAA-00-AF-FB-20150114 Total/NA

Filter DPS-0LCS 160-171096/2-A Lab Control Sample Total/NA

Filter DPS-0LCSD 160-171096/3-A Lab Control Sample Dup Total/NA

Filter DPS-0MB 160-171096/1-A Method Blank Total/NA

Prep Batch: 171102

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10181-1 WAA-01-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-2 WAA-02-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-3 WAA-03-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-4 WAA-04-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-5 WAA-05-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-6 WAA-00-AF-FB-20150114 Total/NA

Filter ExtChromLCS 160-171102/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-171102/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-171102/1-A Method Blank Total/NA

Prep Batch: 171103

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10181-1 WAA-01-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-2 WAA-02-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-3 WAA-03-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-4 WAA-04-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-5 WAA-05-AF-PS-20150114 Total/NA

Filter ExtChrom160-10181-6 WAA-00-AF-FB-20150114 Total/NA

Filter ExtChromLCS 160-171103/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-171103/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-171103/1-A Method Blank Total/NA

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10181-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (40-110)

Ba

105160-10181-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150114

106160-10181-2 WAA-02-AF-PS-20150114

105160-10181-3 WAA-03-AF-PS-20150114

108160-10181-4 WAA-04-AF-PS-20150114

104160-10181-5 WAA-05-AF-PS-20150114

105160-10181-6 WAA-00-AF-FB-20150114

102LCS 160-171096/2-A Lab Control Sample

99.7LCSD 160-171096/3-A Lab Control Sample Dup

100MB 160-171096/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

Th-229

85.8160-10181-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150114

81.8160-10181-2 WAA-02-AF-PS-20150114

90.7160-10181-3 WAA-03-AF-PS-20150114

82.2160-10181-4 WAA-04-AF-PS-20150114

88.4160-10181-5 WAA-05-AF-PS-20150114

90.3160-10181-6 WAA-00-AF-FB-20150114

85.7LCS 160-171102/2-A Lab Control Sample

84.8LCSD 160-171102/3-A Lab Control Sample Dup

86.8MB 160-171102/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

U-232

91.3160-10181-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150114

95.2160-10181-2 WAA-02-AF-PS-20150114

87.9160-10181-3 WAA-03-AF-PS-20150114

82.3160-10181-4 WAA-04-AF-PS-20150114

78.3160-10181-5 WAA-05-AF-PS-20150114

90.5160-10181-6 WAA-00-AF-FB-20150114

83.0LCS 160-171103/2-A Lab Control Sample

83.8LCSD 160-171103/3-A Lab Control Sample Dup

79.1MB 160-171103/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232

TestAmerica St. Louis
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103I9025140058.000 1 SDG J10273 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10273 

Sample Numbers: 
WAA-01-AF-PS-20150121, WAA-02-AF-PS-20150121, WAA-03-

AF-PS-20150121, WAA-04-AF-PS-20150121, WAA-05-AF-PS-

20150121, and WAA-00-AF-FB-20150121 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J10273 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 
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DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10273 included five (5) environmental air (filter) samples and one (1) QC 

sample (a field blank).    Samples were analyzed for total alpha-emitting radium by EPA SW-846 Method 

9315 and for isotopic (alpha-emitting) thorium and radium by Department of Energy (DOE) Method A-

01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

Insufficient sample was available for MS/MSD analyses.  Duplicate LCS analysis provided adequate data 

on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank and field blank yielded low activities for two (of three) thorium isotopes 

and for none (of three) uranium isotopes.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries and relative percent differences from the duplicate LCS analyses were within 

established control limits.  

  

V. Surrogates 

 

These radioanalytical methods use a “carrier” or “tracer”, whose recovery serves the same functions as 

surrogate recoveries.   All carrier and tracer recoveries were within the laboratory’s QC limits.   No 

qualifications were applied. 

 

VI. Comments 

 

All detected results were less than their reporting limits (“RL”).   These extrapolations should be qualified 

as estimated (flagged “J”).    

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with few qualifications applied.  All data are usable as qualified for 

their intended purposes.   
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10273-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10273-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 1/26/2015 11:30 AM; the samples arrived in good condition, properly preserved.  The temperature of the 

cooler at receipt was 18.0º C.

TOTAL ALPHA RADIUM (GFPC)

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3), 

WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were 

analyzed for Total Alpha Radium (GFPC) in accordance with SW- 846 Method 9315. The samples were prepared on 02/02/2015 and 

analyzed on 02/10/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP).  The samples are filters that must be split between 

multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

TestAmerica St. Louis
Page 3 of 18 2/24/2015
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10273-1

Project/Site: West Lake Landfill - Filters

Job ID: 160-10273-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3), 

WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were 

analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/02/2015 and analyzed 

on 02/12/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP).  The samples are filters that must be split between 

multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Samples WAA-01-AF-PS-20150121 (160-10273-1), WAA-02-AF-PS-20150121 (160-10273-2), WAA-03-AF-PS-20150121 (160-10273-3), 

WAA-04-AF-PS-20150121 (160-10273-4), WAA-05-AF-PS-20150121 (160-10273-5) and WAA-00-AF-FB-20150121 (160-10273-6) were 

analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with A-01-R. The samples were prepared on 02/02/2015 and analyzed 

on 02/11/2015. 

Insufficient sample volume was available to perform a sample duplicate (DUP).  The samples are filters that must be split between 

multiple analysis.  A LCS/LCSD was used instead of a sample duplicate.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10273-1

Login Number: 10273

Question Answer Comment

Creator: Daniels, Brian J

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a 

survey meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis

Page 7 of 18 2/24/2015

1

2

3

4

5

6

7

8

9

10

11

12



Method Summary
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469315 Total Apha Radium (GFPC) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10273-1 WAA-01-AF-PS-20150121 Filter 01/21/15 11:22 01/26/15 11:30

160-10273-2 WAA-02-AF-PS-20150121 Filter 01/21/15 10:15 01/26/15 11:30

160-10273-3 WAA-03-AF-PS-20150121 Filter 01/21/15 10:53 01/26/15 11:30

160-10273-4 WAA-04-AF-PS-20150121 Filter 01/21/15 11:08 01/26/15 11:30

160-10273-5 WAA-05-AF-PS-20150121 Filter 01/21/15 10:31 01/26/15 11:30

160-10273-6 WAA-00-AF-FB-20150121 Filter 01/21/15 00:00 01/26/15 11:30

TestAmerica St. Louis
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Client Sample Results 
Client Tetra Tech EM Inc. 
ProjecUSite: West Lake Landfill - Filters 

Client Sample ID: WAA-01-AF-PS-20150121 
Date Collected: 01/21/1 5 11:22 
Date Received: 01126/15 11 :30 

Method: 9315 - Total Apha Radium (GFPC) 
Count Total 

Uncert. 

Analyta Re5ult Qualifier (2a+/-) 

Uncert. 

(2a+I·) 
fciia1 Alpha- R'adiiiiTI __ _ --·-0 .0168 \it---- - --0.227 - -o.n1 

Ca"lar % Yield Qualifier Limits 
Ba Carrier ____ _ 

103 40 - 110 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Un cert 

Analyte Result Quallfler (2a+/-} 

Total 

Uncert. 

(2a+I·} 

Thorium-228 
- -··· .. --- \JI(-- -- --·-0204 ----

0.213 

Thorlu m-230 0.506 J 0.217 

Thonum-232 0,106 \IA 0.128 

Tracer % Yield Qualifier Limits 
ThorlUm-229 ______ · ---77.3 

30 - 110 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyte Result Quall lier (2a+I·) 

Uranium-2331~-- 0,160 

~ 
0.135 

Uranlum-2351236 0.0134 0.0499 

Uramum-238 0.0585 "1 0.0770 

Tracer %Yield Qualifier Limits 
Uranwm-232 _____ 92.0 30 - 110 

Client Sample ID: WAA-02-AF-PS-20150121 
Date Collected: 01/21115 10:15 
Date Received: 01/26/15 11 :30 

Method: 9315 - Total Apha Radium (GFPC) 

Analyte Re$Ult Quallfler 

Count 

Uncert. 

(2a+J·} 

0.205 

0.222 

0 128 

Total 

Uncert. 

(2a+/·) 

0.136 

0.0499 

0.0772 

Total 

Uncert. 

(2a+/-) 

-··- -·-·ci 221 ~ -- 0.226 ---·-
Total Alpha Radium 

Carrier %Yiold Qua/ff/er Umfts .. ...... ---
_______ ,. __ 

·····40-:110 Ba Carrier 106 

Method: A·01-R. Isotopic Thorium (Alpha Spectrometry) 
Count 

Analyte 

Thorium-228 

Thorlum-230 

Thorium-232 

Result 
----

0 314 

0.451 

0.0139 

Uncert. 

Qualifier (2a+/-) 

3 -·--0.193 

~ J' 
0 187 

0.0587 

0.227 

Total 

Uncert. 

(2a+/-) 

0.195 

0 191 

0.0587 

TestAmerica Job ID· 160-10273-1 

Lab Sample ID: 160-10273-1 
Matrix: Filter 

RL MDC Unlt Prepared Analyzed 

~--0-419 iici/Saiiii)ie -02102115 13:30 02110115 1211 

Oil Fae 

RL MOC Unit 

- @) ·--0.315 pc11samPie 

1 00 0 151 pCi/Sample 

@ 0.202 pCllSample 

RL MOC Unit lfil---;:;;; pCi/Sample 

0.127 pCi/Sample 

0.121 pCl/Sample 

RL MDC Unit 

@ --o.363 pCi/Sample 

RL MDC Unit 
----· -

pcJsampte 1.00 0.249 

1 OD 0.122 pCi/ Sample 

@ 0.136 pCllSample 

2. p /S-

Prepared 
---

02/02115 13:30 

Prepared 

02'0211 s 10·42 

02102115 10:42 

02/02115 10.42 

Prepared 

02/02115 10:42 

Prepared 

02102115 10.42 

02102115 , 0:42 

02/02/15 10·42 

Prepared 

02/02/15 10:42 

Analyzed 
- ----
02110/15 12 11 

Analyzod 

02112115 1a:31 

02112115 18:31 

02112115 18.31 

AnaJyzad 

0 211 ii15 1 s:3r 

Analyzed 

02111 /15 13'45 

02111/15 13:45 

02111/15 13·45 

Ana/yzod 

021111151345 

DI/Fae 

1 

Oil Fae 

Di/Fae 

Oii Fae 

Di/Fae 

Lab Sample ID: 160-10273-2 
Matrix: Fil ter 

Prepared Analyzed 011 Fae 

02/02/ 15 13'JO oiii'Ol151 7 54 

Prepared Analyzed Di/Fae 

02102!1s 13·30 0211oi1nrs4 1 

Prepared Analyzed Oii Fae 

02102/15 io.4i" -02i12115 18 31 

02102/15 10.42 02112115 18 31 

02/ 02115 10.42 021\ 2115 18 31 

TestAmerica SI. Louis 
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Client Sample Results 
C!Jent: Tetra Tech EM Inc. 
ProjecVSite. West Lake Landfill - Fillers 

Client Sample ID: WAA-02-AF-PS-20150121 
Date Collected: 01 f21 /15 1O:15 
Date Received: 01126/15 11 :30 - -

Tracer % Yield Qualifier 

Thorium-229 

Limits 

30 . 110 

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 
Count 

Uncert. 

Analyle Result Qu.lifier (2o+I•) 

Total 

Uncert. 

(2o+I-) 
·- - ·--

Uranium-233/234 

Uranlum-2351236 

Uranlum-238 

Tracor 
uranium:23~~--~-

0.153 

0.0144 

-0.041 1 

% Yield Qualifier 

85.0 

0.122 

0.0533 

0.0368 

Limits 

30 - 110 

0.123 

0.0533 

0.0369 

Client Sample ID: WAA-03-AF-PS-20150121 
Date Collected: 01121/15 10:53 
Date Received: 01/26115 11 :30 

Method: 9315 -Total Apha Radium (GFPC) 

Analyte 

Total Alpha Radium 

Result Qualifier 

0.198 &.< 

Carrier Yo Yield Qu1>llfier 

Ba Carrier 104 

Count 

Uncert. 

(2o+/-) 

-· 0.218 

Limits 

- 40-::110 

Total 

Uncert. 

(2a+/-) 

0.219 

Method: A-01 -R - Isotopic Thorium (Alpha Spectrometry) 
Count 

Uncert. 

Total 

Uncert. 

(2o+I·) 

0.190 

0.222 

0.0830 

Analyte 

Thorium-228 

Thorlum-230 

Thorium-232 

Tracer 

Thonum-229 

Result Quallfler ----
0.368 J 
0.527 j 

0.0717 ~ 

% Yield Qua/If/er 
---8-34 

(20'+1-) 

-··o.1aa 
0.218 

0.0828 

Limits 

30:11o-

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) 

Analyte 

Uranium·233/234 

Uranium-235/236 

Uranium-238 

Tracer 

Uramum-232 

Result Qualifler 

-----0:0316 \f: 
0.0131 151 :::1 
0.191 

% Yield Qualifier 

96.7 

Count Total 

Uncert. Um;ert. 

(2o+I-) (2o+/·) 
- o.os77 -·--o:o67$ 

0.0486 0.0487 

0120 0.121 

Limits 

30 . 110 

TestAmerica Job ID: 160-10273-1 

Lab Sample ID: 160-10273-2 
Matrix: Filter 

Prepared Analyzed DI/Fae 

02102115 10·42 . '02ti2if5fri:J1 i 

RL MOC Unit Prepared Analyzed OU Fae 

--·.., 00 - ---o:i"46 pCilSamp!e -· o2i02/i 5 10:4.f . 02111i i5i3:45 

~l 0.136 pCi/Sample 02102/15 10:42 02111115 13:45 

~ 0:171 pCi/Sample 02/02/ 15 10:42 02/ 1111513:45 

Prepared Analyzed 

ovo21151-o.42 oil11t1s 1J:45-
Oil Fae 

1 

Lab Sample ID: 160-10273-3 
Matrix: Filter 

RL MDC Unit Prepared Analy2cd Oil Fae 

/ i .5 --0-.3-s-s pCi/Sample 02102115 13:30 02110115 11·54 1 

RL MOC Unit 

1.00 --·o.11a pCi/Sample 

1.00 o. 166 pCi/Sample 

@ 0.113 pCi/Sampte 

RL 

~ 
1.00 

MDC Unit 

··o.133 pCi/Samp1e 

0.124 pCi/Sample 

0.0995 pCi/Sample 

Prepared Ana/yzod 

02/02115 13-30 02/10tl5l 7 54 

Prepared Analyzed 

02/02/15 10:42 0 "02112115 18:31 

02/02/15 10'42 02112/15 18.31 

02/02115 10:42 02/12/15 18:31 

Prepared An1tlyzed 

02/021151042" 02t1iti'51831 

Pre pa rod An aJy ied 

0210211s 10.42 ·a:ii1-11is 13 45 

02/02/1510 42 02111115 13'45 

02/02/15 10 42 02/11115 13.45 

Prepared 

02/02115 10 42 

An1>/yzed 

02111115 13 45 

Di/Fae 

Oil Fae 

DI/Fae 

DH Fae 

DI/Fae 

T estAmerica St Louis 
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Client Sample Results 
Client Tetra Tech EM Inc. TestAmerica Job ID. 160-10273-1 
Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA..04-AF-PS-20150121 Lab Sample ID: 160-10273-4 
Date Collected : 01/21/15 11:08 Matrix: Filter 
Date Received; 01126/15 11 ;30 

Method: 9315 - Total Apha Radium (GFPC} 
Count Total 

Uncert. Uncert. 

Analyte Result Quallfler (la+/-) (2a+/·) RL MDC Unit Prepared Analy.:i:ed DilFac 
To1a1 AJptia Radiuni---·- ·---0.0806 tiC 0.144 0.144 ··-- ® 0.253 ?cusaiiiiiie ·02102115-13:30· · 0211 0115 17:54 

Carrier %Yield Qualifier Limits Prepared Analyzed Di/Fae 
aacarri;;--· ------ - --- ·-----· - 40 - 110-· - ovoii1513: 30- • 02110/15 1 7·54 107 

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) 

I Count Total 

Uncert. Uncert. 

Analyte Result Quallfler (2o+/·) (2o+/-) RL MOC Unit Prepared Analy.:i:ed Oil Fae ---- . --".!·-·- - ---o:w pCi1sarrip1e 021o:Vi51o:42 0 2112i1"5 18'31 Thorium-228 D.412 0.210 1.00 0.212 

Thorium-230 0.249 ~ 0.161 0.163 1.00 0.181 pCVSample 02102/15 10 42 0211211 5 18:31 

Thorium-232 0.0834 J 0.0834 0,0837 1.00 0.0625 pCl/Sample 02/02/15 10·42 02112115 18 31 

Tracer %Yield Qualifier Limits Prepared Analyzed DI/Fae ----- ------ ·-o:i.1i211s 1a11 Thonum-229 82.7 30 . 110 02/0 2115 10.4 2 

Method: A-01 -R - Isotopic Uranium (Alpha Spectrometry} 
Count Total 

Uncort. Uncert. 

Analyte Result Quallflor (20'+/.} (2a+I-) RL MOC Unit Prepared Analyzed Oii Fae ---- :.\ -- 0.0943 0.0948 ---- pCi/Sample • 02io27151o'.42 Uranium-2331234 0.116 1.00 0.0578 02/11/1513'45 

Uranium-2351236 0.0479 

~ 
0.0678 0.0679 ~ 0.0719 pCl/Sample 02/02115 10 42 02111/15 13:45 

Uranium-238 0.0881 0.0874 0.0877 0 0.106 pCi/Sample 02102115 10.42 02/11/15 13 45 

Tracer %Yield Qualifier Limits Prepared Analy2ed DI/Fae ----- 02/02115 10:42 
-----

Uranium-232 89.5 30- 110 0211111513'45 

Client Sample ID: WAA-05-AF-PS-20150121 Lab Sample ID: 160-10273-5 
Date Collected: 01/2111 5 10:31 Matrix: Filter 
Date Received: 01/26/15 11 :30 

Method: 9315 - Total Apha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Anatyte Result Qualifier (2CJ+/-) (2o+/·) RL MOC Unit Prepared Analyzed DU Fae 

Toial Alpha Rad~- ~ ·-0250 ----·- E§ -·0:312 pCi/Sample 02/02115 13:30 " 0 2/10/15 17 54 0.366 0.253 

Carrier %Yield Qua/If/er Limits Prepared Analyzed 01/ Fae 
--·-- ---105 Ba Carner - --,ifL""m· 02/0211 s 13 30 02110/is 17 54 

Method; A-01 -R. Isotopic Thorium (Alpha Spectrometry) 
Count Total 

Uncert. Vncert. 

Analyte Result Quallner (2a+I-) (2o+/.l RL MDC Unit Prepared Analyz.ed Oil Fae 
--- --·-· ~-..... - -

pCi/Sample 02102/1510 42 
---

Thoriu m-228 0.246 0.152 0.153 1 00 0.170 02112115 18'31 

Thorium·230 0.452 
ll/\ 1 

0.196 0,199 1 00 0.170 pCi/Sample 02/02115 10:42 02112115 18.31 

Thonum-232 0.0321 0.0689 0.0690 cs 0.136 pC1/Sample 02102/1 5 10 42 02112115 18 31 

Tracer %Yield Qualifier Limits Prepared Analyzed Di/Fae ---- 02/02115 10 42 021121i518 31 ThOJiom-229 92 2 30. 110 

2..$ (~ JS ti- ufr TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 

ProjecVSite: West Lake Landfill • Filters 

Client Sample ID: WAA-05-AF-PS-20150121 
Date Collected: 01121/15 10:31 
Date Received: 01/26/1511:30 

Method: A-01-R - Isotopic Uranium (Alpha Spectrome try) 
Count Total 

Uncert. Un cert. 

Analyte Result Qualifier (2o+/·) (2o+/·) 
---------- ----·-- --·----·- -·-0.0926 --0.0930 Uranlum-233/234 0. 104 ~ 
Uranium-235/236 0.0232 ~ 0.0464 0.0464 

Uranium-238 0.0589 0.0775 0.0777 

Tracer %Yield Qualifier Limits 
----------- --·-·-9·n Uranium-232 30 . 110 

RL MOC 
-~·------- ·-----1.00 0.103 

~ 
0.0696 

0 0.122 

Unit 

pc1/sa mpie 

pCi/Sample 

pCi/Sample 

TestAmerica Job ID: 160-10273-1 

Lab Sample ID: 160-10273-5 
Matrix: Filter 

Prepare(! Analyzed Oil Fae --....... -........................ 
02i11115i3:45 02102/15 10:42 

02102/15 10:42 02/11/15 13:45 

02/02/15 10·42 02/111151345 

Prepared Analyzed DI/Fae 

0 2102115 10·42 02111/15 13:45 1 

·-·--------·-.. ----· .... .__ •. _ _.H ... --·------·-·--·-- ___ .... , .. _,_ ...................... , .. 

Client Sample ID: WAA-OO-AF-FB-20150121 Lab Sample ID: 160-10273-6 
Date C ollec te d : 01/21/15 00:00 Matrix : Filter 

Date Received: 01/26115 11 :30 

Method: 9315 · Total Ap ha Radium (GFPC) 
Count Total 

Uncert. Uncert. 

Analyte Result Quallfler (2o+/-} (2a+I·) RL MOC Unit Prepared Analyzed Oil Fae 

Total Alpha Radium-·---- 0.0332 '4 0.226 --·0.226 --ES 0.414 pCi/Sample 02/02/1Sl3:30- 02/10/l 5 17:54 1 

Carrier %Yield Quatlfler Limits Prepared Analyzed Di/Fae 

Ba Cc:irrier --···-m 40. 110 02102115 13.30 02110/1517:54 

Method: A·01·R - Isotopic Th o rium (Alpha Spectrometry) 
Count Total 

Un cert. Un cert. 

Analyte Result Qualifier (2a+/·) (20'+/·) RL MOC Unit Prepared Analyzed Oil Fae 

Thor!um-228 0.327 ':1 0.197 -- 0.199 1.00 0.249 pCitSample 02/02/15 10:42 02/12/15 18 31 ··--1 

Thorium-230 0.227 j 0.143 0.144 1.00 0.144 pCi/Sample 02/02/15 10:42 02112/ 15 18.31 

Thorium-232 0.0374 iU 0.0720 0.0721 ~ 0.137 pCi/Sample 02/02/15 10.42 02/12115 18:31 

Tt<Jeer %Yield Qualifier Limits Prepared Analyzed DilFae 

Thorium-229 --- 88.1 30. 110 02102115 10:42 02112115 18:31 1 

Me thod: A-01-R - Isotopic Uranium (Alpha Spect rom etry) 
Count Total 

Uneert Uneelt. 

Analyto Rosu It Qualifier (2C7+1·) (2a+I·) R MDC Unit Proparod Analyzed Oil Fae 

Uranium-2331234 ·-- --0,0913 ll1---- -- 0.0894 
---- ----- -Ci2111i1513-4s 0.0890 0,116 pCi/Sample 02/02115 10:42 

Uranium-235/236 0.0348 u~ 0,0648 0.0649 0.122 pCi/Sampre 02/02/ 15 10:42 02111/1 s 13·45 

Uranium-238 0.0558 uVJ 00735 0.0737 0.116 pCi/Sample 02/02/15 10 42 02/t 1/15 13 45 

Tracer %Yield Qualifier Limits Prepared Analyzod Dll F<ic 
... -··-··-·- -·-- ---- 30 . 110 021oi11 s To:.if · ozii1i1"5 1f45 1 Uranlum-232 952 

TestArnerica St. Louis 
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QC Sample Results
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-171582/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 173100 Prep Batch: 171582

Total Alpha Radium

Analyte

U 102/10/15 12:1002/02/15 13:30pCi/Sample0.381

MDC

1.00

RL

0.2050.205

(2σ+/-) (2σ+/-)

MB

0.03252

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 02/02/15 13:30 02/10/15 12:10 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

95.3

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171582/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 173651 Prep Batch: 171582

Total Alpha 

Radium

Analyte

150-659442.2745.0 4.17 1.00 0.333

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

96.8

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-171582/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 173651 Prep Batch: 171582

Total Alpha 

Radium

Analyte

10.45150-658638.6945.0 3.85 1.00 0.360

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

97.1

LCSD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-171556/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 174062 Prep Batch: 171556

Thorium-228

Analyte

102/12/15 18:3202/02/15 10:42pCi/Sample0.130

MDC

1.00

RL

0.1670.165

(2σ+/-) (2σ+/-)

MB

0.3207

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/12/15 18:3202/02/15 10:42pCi/Sample0.1461.000.1780.1760.3532Thorium-230

102/12/15 18:3202/02/15 10:42pCi/Sample0.1301.000.02330.0233U-0.01646Thorium-232

Tracer

Thorium-229 30 - 110 02/02/15 10:42 02/12/15 18:32 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

84.8

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171556/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 174063 Prep Batch: 171556

Thorium-230

Analyte

118-8111218.0116.1 1.91 1.00 0.0574

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

88.7

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-171556/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 174065 Prep Batch: 171556

Thorium-230

Analyte

10.18118-8111718.7316.1 2.01 1.00 0.0632

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

82.3

LCSD

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-171559/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 173515 Prep Batch: 171559

Uranium-233/234

Analyte

U 102/11/15 13:4502/02/15 10:42pCi/Sample0.131

MDC

1.00

RL

0.08370.0835

(2σ+/-) (2σ+/-)

MB

0.06663

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/11/15 13:4502/02/15 10:42pCi/Sample0.1451.000.02610.0261U-0.01843Uranium-235/236

102/11/15 13:4502/02/15 10:42pCi/Sample0.05321.000.01480.0148U0.0000Uranium-238

Tracer

Uranium-232 30 - 110 02/02/15 10:42 02/11/15 13:45 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

99.3

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171559/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 173517 Prep Batch: 171559

Uranium-233/23

4

Analyte

120-849724.8225.5 2.51 1.00 0.182

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 26.0 26.31 2.64 1.00 0.192 pCi/Sample 101 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

89.3

LCS

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-171559/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 173518 Prep Batch: 171559

Uranium-233/23

4

Analyte

10.09120-849925.2925.5 2.56 1.00 0.132

RL MDC(2σ+/-)

LCSD LCSD

pCi/Sample

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

RER

RER

Uranium-238 26.0 26.20 2.63 1.00 0.0601 pCi/Sample 101 82 - 122 0.02 1

Uranium-232

Tracer

30 - 110

LCSD

Qualifier Limits%Yield

87.7

LCSD

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 171556

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10273-1 WAA-01-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-2 WAA-02-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-3 WAA-03-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-4 WAA-04-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-5 WAA-05-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-6 WAA-00-AF-FB-20150121 Total/NA

Filter ExtChromLCS 160-171556/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-171556/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-171556/1-A Method Blank Total/NA

Prep Batch: 171559

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter ExtChrom160-10273-1 WAA-01-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-2 WAA-02-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-3 WAA-03-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-4 WAA-04-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-5 WAA-05-AF-PS-20150121 Total/NA

Filter ExtChrom160-10273-6 WAA-00-AF-FB-20150121 Total/NA

Filter ExtChromLCS 160-171559/2-A Lab Control Sample Total/NA

Filter ExtChromLCSD 160-171559/3-A Lab Control Sample Dup Total/NA

Filter ExtChromMB 160-171559/1-A Method Blank Total/NA

Prep Batch: 171582

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter DPS-0160-10273-1 WAA-01-AF-PS-20150121 Total/NA

Filter DPS-0160-10273-2 WAA-02-AF-PS-20150121 Total/NA

Filter DPS-0160-10273-3 WAA-03-AF-PS-20150121 Total/NA

Filter DPS-0160-10273-4 WAA-04-AF-PS-20150121 Total/NA

Filter DPS-0160-10273-5 WAA-05-AF-PS-20150121 Total/NA

Filter DPS-0160-10273-6 WAA-00-AF-FB-20150121 Total/NA

Filter DPS-0LCS 160-171582/2-A Lab Control Sample Total/NA

Filter DPS-0LCSD 160-171582/3-A Lab Control Sample Dup Total/NA

Filter DPS-0MB 160-171582/1-A Method Blank Total/NA

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10273-1Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9315 - Total Apha Radium (GFPC)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (40-110)

Ba

103160-10273-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150121

106160-10273-2 WAA-02-AF-PS-20150121

104160-10273-3 WAA-03-AF-PS-20150121

107160-10273-4 WAA-04-AF-PS-20150121

105160-10273-5 WAA-05-AF-PS-20150121

103160-10273-6 WAA-00-AF-FB-20150121

96.8LCS 160-171582/2-A Lab Control Sample

97.1LCSD 160-171582/3-A Lab Control Sample Dup

95.3MB 160-171582/1-A Method Blank

Tracer/Carrier Legend

Ba = Ba Carrier

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

Th-229

77.3160-10273-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150121

92.7160-10273-2 WAA-02-AF-PS-20150121

83.4160-10273-3 WAA-03-AF-PS-20150121

82.7160-10273-4 WAA-04-AF-PS-20150121

92.2160-10273-5 WAA-05-AF-PS-20150121

88.1160-10273-6 WAA-00-AF-FB-20150121

88.7LCS 160-171556/2-A Lab Control Sample

82.3LCSD 160-171556/3-A Lab Control Sample Dup

84.8MB 160-171556/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Filter

Lab Sample ID Client Sample ID (30-110)

U-232

92.0160-10273-1

Percent Yield (Acceptance Limits)

WAA-01-AF-PS-20150121

85.0160-10273-2 WAA-02-AF-PS-20150121

96.7160-10273-3 WAA-03-AF-PS-20150121

89.5160-10273-4 WAA-04-AF-PS-20150121

92.1160-10273-5 WAA-05-AF-PS-20150121

95.2160-10273-6 WAA-00-AF-FB-20150121

89.3LCS 160-171559/2-A Lab Control Sample

87.7LCSD 160-171559/3-A Lab Control Sample Dup

99.3MB 160-171559/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232
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103I9025140058.000 1 SDG J10333 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: TestAmerica Laboratories, Inc. (Earth City, Missouri) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): J10333 

Sample Numbers: 
WAA-01-AF-PS-20150128, WAA-02-AF-PS-20150128, WAA-03-

AF-PS-20150128, WAA-04-AF-PS-20150128, WAA-05-AF-PS-

20150128, and WAA-00-AF-FB-20150128 

Matrix / Number of Samples: 5 Air Samples and 1 Field Blank 

 

 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) and the EPA and others document “Multi-

Agency Radiological Laboratory Analytical Protocols Manual” (July 2004) were used along with other 

criteria specified in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG J10333 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG J10333 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) J10333 included five (5) environmental air (filter) samples and one (1) QC 

samples (a field blank).    Samples were analyzed for gross alpha and beta radiation by EPA SW-846 

Method 9310 and for cesium-137 and other gamma-emitters by Department of Energy (DOE) Method 

Ga-01-R.  The following summarizes the data validation that was performed. 

 

RADIOANALYTICAL ANALYSES 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 6 

months from sample collection to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  LCS and duplicate sample analysis provided 

adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

The laboratory (method) blank yielded no detectable activities and the field blank a low beta activity.  The 

other field samples yielded more than 5 times the field blank beta activity, so no further qualifications 

were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All percent recoveries from the LCS analyses were within established control limits.  No qualifications 

were applied. 

  

V. Surrogates 

 

Surrogates are not used in these radioanalytical methods. 

 

VI. Comments 

 

Some detected activities were less than their reporting limits (“RL”).   These extrapolations should be 

qualified as estimated (flagged “J”). 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no significant qualifications applied.  All data are usable as 

qualified for their intended purposes.   

 



ANALYTICAL REPORT
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Erika Gish, Project Manager II
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2

Project/Site: West Lake Landfill - Filters

Job ID: 160-10333-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Tetra Tech EM Inc.

Project: West Lake Landfill - Filters

Report Number: 160-10333-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 

problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 

performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 

have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 

to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 

disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 02/02/2015; the samples arrived in good condition and properly preserved.  The temperature of the coolers 

at receipt was 19.0º C.

GROSS ALPHA AND GROSS BETA RADIOACTIVITY

Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3), 

WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were 

analyzed for Gross Alpha and Gross Beta Radioactivity in accordance with SW846 9310. The samples were prepared and analyzed on 

02/03/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 & OTHER GAMMA EMITTERS (GS)

Samples WAA-01-AF-PS-20150128 (160-10333-1), WAA-02-AF-PS-20150128 (160-10333-2), WAA-03-AF-PS-20150128 (160-10333-3), 

WAA-04-AF-PS-20150128 (160-10333-4), WAA-05-AF-PS-20150128 (160-10333-5) and WAA-00-AF-FB-20150128 (160-10333-6) were 

TestAmerica St. Louis
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Case Narrative
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-10333-2

Project/Site: West Lake Landfill - Filters

Job ID: 160-10333-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

analyzed for Radium-226 & Other Gamma Emitters (GS) in accordance with GA-01-R. The samples were prepared and analyzed on 

02/03/2015. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Tetra Tech EM Inc. Job Number: 160-10333-2

Login Number: 10333

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

N/AThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10333-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10333-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method Method Description LaboratoryProtocol

SW8469310 Gross Alpha / Beta (GFPC) TAL SL

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10333-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10333-1 WAA-01-AF-PS-20150128 Filter 01/28/15 11:12 02/02/15 13:20

160-10333-2 WAA-02-AF-PS-20150128 Filter 01/28/15 10:12 02/02/15 13:20

160-10333-3 WAA-03-AF-PS-20150128 Filter 01/28/15 10:40 02/02/15 13:20

160-10333-4 WAA-04-AF-PS-20150128 Filter 01/28/15 10:58 02/02/15 13:20

160-10333-5 WAA-05-AF-PS-20150128 Filter 01/28/15 10:25 02/02/15 13:20

160-10333-6 WAA-00-AF-FB-20150128 Filter 01/28/15 00:00 02/02/15 13:20

TestAmerica St. Louis
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Client Sample Results 
Client· Tetra Tech EM Inc. 
Project/Site: West Lake Landfill - Filters 

·- ·- . " . ,. . ·-
Client Sample ID: WAA-01-AF-PS-20150128 
Date Collected: 01/2811511:12 
Date Received: 02/02/15 13:20 

Method: 9310 · Gross Alpha I Beta (GFPC) 
Count Total 

Un cert. Uncert. 

Analyte Result Qualmer (2a+/·) (2o+/·) RL MOC 

Gross Alpha 0.359 
3"_,,_ ·- o.234 - -·-o.237 ···- ··fo:o ·- - 0.281 

Gross Beta 10.7 0 914 1.41 10.0 0.350 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 

Unit 
pCi/sampie- · 

pCUSample 

TestAmerica Job ID. 160-10333-2 

Lab Sample ID: 160-10333-1 
Matrix: Filter 

Prepared Analyzed DllFac 

·02103iis 13:35 -~--·--- -·--
02/03/15 20:50 1 

02/03/15 13: 35 02/03/15 20:50 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/·) 

Total 

Uncert. 

(2a+I•) RL MOC Unit Prepared Analyzed Dilfac I 
Cesium-13i -·-- - -·- --:0:366 u;r--- ~--7.42 pcvsaiiiPTe.. -02/03115 13:37'' ·o2io3ii5Ts:4i 

Other Detected 

Radlonuclldes 

Other Detected 
Radionucllde 

Result Qua/Iller 

-- None 

Count Total 

Uncert. Uncert. 

(2o+I·) (2u•l·J RL MDC Unit --- --- ---· ----
pCi!Sample 

--····-·-------- ----··-·-------- ---·---·-·---·---·-----
Client Sample ID: WAA-02-AF-PS-20150128 
Date Collected: 01/28/15 10:12 

Date Received: 02/02115 13:20 

Method: 9310 - Gross A lpha I Beta (GFPC) 
Count 

Uncert. 

Analyte Result Qualifier (2o+I·) ---- ·----· ----
Gross Alpha 0.464 -:s 0.271 

Gross Beta 10.3 0.902 

Total 

Uncert. 

(2o+/-J RL MOC 
--0.276 -- 10.0 

----
0.324 

1.37 10.0 0.371 

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) 

Analyte 
Cesium-1_3_7 __ _ 

Other Detected 

Radlonuclldes 

Other Detected 
Radionuclide 

Result Quallfier 

-1.63 ~ -

Result Qualifier 

None 

Count 

Uncert. 

(2cr+I·) 
-·-···--5 26 

Count 

Uncert. 

(2a+I·) 

Client Sample ID: WAA-03-AF-PS-201501 28 
Date Collected: 01/28/15 10:40 
Date Received: 02/02/15 13:20 

Method: 9310 - Gross Alpha I Beta (GFPC) 

Analyle 
G'i05-s-.ATiitia ____ -

Gross Beta 

---~esult 9 ujllfier 
0.0904 ~ 

12.9 

Count 

Uncert. 

(2a+I·) 

0.164 

0998 

Total 

Uncert. 

(2o+/-) RL MOC 

S.27 - (§ ···--9."32 

Totaf 

IJncert. 

(2o+I-) RL MDC ------ --- ----· 

Total 

Uncert. 

{2a+/·} RL MOC 
·-··-·(1165 ·-@ ---0.0 0.297 

1.63 10.0 0 370 

Page 10of 15 

Unit 

pCi/Sample 

pCUSample 

Unit 

pCi/Sample 

IJnlt 
pCi/Samp'ie. 

Unit 

?cils.amp1e 

pCi/Sample 

Prepared Analyzed Dfl Fae 

-02103115 13:37 02103115 18:42 

lab Sample ID: 160-10333-2 
Matrix: Filter 

Ptepared Analyzed Oil Fae 

02/03/15 13:35 02/03/15 2010 1 

02103115 13.35 02/03/15 20:50 

Prepared Analyzed Oil Fae 

02/03/15 13:37 02/03/1 s , 8:44 1 

Prepared Analyzed Di/ Fae 

-Oiiiiiii5' 13·37 - ·-1 02103115 18 44 

Lab Sample 10: 160-10333-3 
Matrix: Filter 

Prepared Analyzed Oil Fae 
--·---·-

02/03115 .. :2051" 02/03115 13.35 1 

02/03115 13: 35 02103115 20.51 

T estAmerica St. Louis 
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Client Sample Results 
Client. Tetra Tech EM Inc 
ProjectJSite West Lake Landfill - Filters 

Client Sample ID: WAA-03-AF-PS-20150128 
Date Collected: 01/28/15 10:40 
Date Received: 02102/15 13:20 

Method: GA-01-R. -Cesium-137 & Other Gamma Emitters (GS) 
Count Total 

Uncert. Uncett. 

Analyte Result Qualifier (2a+/·) (2a+f·) 
cesruni.131 ···--·-·····- .. ----·131· \lK --- ---·--- ··--- ----

4.35 4.35 

Count Total 

Othor Detected uncert. Uncert. 

Rad/onuc/ldes Result OualHier (2u+I-} (2u+I-} ----- --- ·-·-· None - -------
Other Detected 

Radionuclide 

-- ----- -- ··- --- -- - · -- __ ,,,_ .. ____ --·· - .. - --
Client Sample ID: WAA-04-AF-PS-20150128 
Date Collected: 01 /28/15 10:58 
Date Received: 02102/1513:20 . .. - -· -

Method: 9310 - Gross Alpha I Beta (GFPC) 
Count Total 

Un cert. Un cert. 

Analyte Resull Qualifier j2u+/·) (2a+/·) 

Gross Alpha - --·-0,334 Ul--- ···-- 0.254 0.257 

Gross Beta 11.0 0.927 144 

Method: GA·01-R -Ceslum-137 & Other Gamma Emitters (GS) 
Count 

Uncert. 

Analyte Result Qualifier 
Cesium-13_7 _____ 

- ... _ _. __ t;t-1.40 

{2a+I·) 

5.95 

Count 

Other Detected Un cert 
Radionuctldes Rosutt Quatlflor (2a+I·) -------- - ---
Other Detected None 

Radionuclide 

Client Sample ID: WAA-05-AF-PS-20150128 
Date Collected : 01/28/1 5 10:25 
Date Received: 02102/1513:20 

Method: 9310. Gross Alpha I Beta (GFPC) 

Total 

Uncert. 

(2a+I·) 
- - - - · 

5.95 

Totaf 

Un cert. 

(2a+I·) 

Total 

Un cert. 

~ MDC 
-- - ·· 7.87 

RL MDC 
-·----.. -- ·--· -

RL MDC 

~ 0.358 

10.0 0.389 

RL MDC 

~--;o.9 

RL MDC 
---- ·----

Unit 
------
pCi/Sample 

Unit 

pc;1samiiie 

Unit 

pCi/Sample 

pCi/Sample 

Unit 
-

pCi/Sample 

Unit 

pCi!SamPf;" 

TestAmerica Job ID· 160-10333-2 

lab Sample ID: 160-10333-3 
Matrix: Filter 

Prepared Analyied Dil Fae 
- -· -·-- ------ -
02/03/15 13.37 02/03115 18:44 1 

Propared Analyzed Dil Fae ------ -
-02!03!1s 1844 02103115 13:37 

Lab Sample ID: 160-10333·4 
Matrix: Filter 

Prepared Analyz<!d Oil Fae 

. 02103/1513:35 02103115 20·s1 
-

1 

02103/15 13:3!> 02/03/15 20:51 

Prepared Analyzed Oii Fae 

o2iCi37i51 3.37 
------
02103/15 19.06 1 

Propared Analyzed Dlt Fae 

ovciii1513-37 · -02103115 19:06 1 

lab Sample ID: 160-10333-5 
Mat rix : Filter 

Analyte Result Quallfier 
G"iossA'1P"ha _ .......... --. - ... _.o.238 q---

Count 

Un cert. 

(20+/-) 

- ----om (2a+/-) ---~ -·. ·-··o·'!_3~6; p~C~11~115_.a_m •• p ... !·e·- Prepared Analy::t.cd 
---0-.236 ~ ~ ·02103ti5.13:35 02/03/1S2o·51-

Oil Fae 

Gross Beta 10.0 0.884 1.33 

Method: GA-01-R • Cesium-137 & Other Gamma Emitters (GS) 

Analyte 

Cesium-137 

Result Qualifier 
----- in-·-

-1.41 ~\ 

Count Total 

Uncert. 

(2a+I·) 

S.11 

Un cert. 

{2u+/·) 

6.12 

10.0 

RL 

~-

0.379 pCi/Sample 02/03/15 13 35 02/03115 20 51 

MDC Unit 

10.9 pCi/Sample 

Prepared 

02/03/15 13 37 

Analyzed 

02/03/15 19 46 

DU Fae 

1 

25 f~~ IS 

TestAmerica St. Louis 
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Client Sample Results 
Client: Tetra Tech EM Inc. 

Project/Site: West Lake Landfill - Filters 

Client Sample ID: WAA-05-AF-PS-20150128 
Date Collected: 01/28/15 10:25 
Date Received: 02/02/1 513:20 

Count Total 

Other Dotectod 

Radlonuclides 

Other Detected 

Radionuclide 

R1!$U/t Qualifier 

Uncett. 

(2C1'+1-) 

Client Sample ID: WAA-OO-AF-FB-20150128 
Date Collected: 01/28/15 00:00 
Date Received: 02102/15 13:20 

Method: 9310 - Gross Alpha I Beta (GFPC) 
Count 

uncert 

Analyte Result Qualifier (2a+I·) 

Gross Alpha -0,0974 ~-- ---0.182 

Gross Beta 1.45 _) 0.384 

Uncen. 

(2'1+/.) 

Total 

Uncert. 

(2a+/·) 
---0.182 

0.411 

Method: GA·01·R • Ceslum-137 & Other Gamma Emitters (GS) 

Ana1yle 

Cesium-137 

Other Dotoctod 

Radlonur:lldes 

Other Detected 

Radionuclida 

Result Qualifier 

0.000~-

Result Qu111/fler - ---No/16 

Count Total 

Uncert. Um:ert 

(2a+/-) (2a+I· ) 

4.02 4 02 

Count Total 

Uncett. Un cert. 

(2a+I-} (Za+/.) ---

RL 

RL 

@, 
10.0 

RL 

- @' 

RL 
----

Page 12 of 15 

MOC 

MDC 

0.328 

0.372 

Unit 

pCVSample 

TestAmerica Job JD. 160-10333-2 

Lab Sample ID: 160-10333-5 
Matrix: Filter 

Prepared Analyzed Di/Fae 

02103i15 ·frrr ·aw311s 19.46 

Lab Sample ID: 160-10333-6 
Matrix: Filter 

·-····-·--------------··- .... 

Unit Prepared Analyzed DllFac 

pCi/Sampie- - 02/0311ffo:s1-02/03/15 13:35 

pCl/Sample 02/03/15 13.35 02/03115 20:51 

MDC Unit Proparod Analyzed Dllfac: 

9.68 pCilSample -0210311 513:37 02103115 19·41 

MOC Unit Prepared Analyzed DI/Fae 

pCVSamp/e - - 02/03115 13:37 02/03115 19.41 

TestAmerica St. Louis 
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QC Sample Results
TestAmerica Job ID: 160-10333-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: 9310 - Gross Alpha / Beta (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-171848/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171819 Prep Batch: 171848

Gross Alpha

Analyte

U 102/03/15 19:2202/03/15 13:35pCi/Sample0.297

MDC

10.0

RL

0.1240.124

(2σ+/-) (2σ+/-)

MB

-0.01722

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/03/15 19:2202/03/15 13:35pCi/Sample0.37010.00.2210.221U0.1664Gross Beta

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171848/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171819 Prep Batch: 171848

Gross Alpha

Analyte

125-751025.4615.37 1.01 10.0 0.358

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCSB 160-171848/3-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171819 Prep Batch: 171848

Gross Beta

Analyte

125-7510318.3217.9 2.19 10.0 0.372

RL MDC(2σ+/-)

LCSB LCSB

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: WAA-01-AF-PS-20150128Lab Sample ID: 160-10333-1 DU

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171817 Prep Batch: 171848

Gross Alpha

Analyte

10.010.35200.359 0.250 10.0 0.324

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Gross Beta 10.7 11.41 1.48 10.0 0.371 pCi/Sample 0.24 1

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-171851/1-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171877 Prep Batch: 171851

Cesium-137

Analyte

U 102/03/15 18:4202/03/15 13:37pCi/Sample15.3

MDC

20.0

RL

24.924.9

(2σ+/-) (2σ+/-)

MB

-3.554

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/Sample 02/03/15 13:37 02/03/15 18:42 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-10333-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-171851/2-A

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171879 Prep Batch: 171851

Americium-241

Analyte

116-87983140032000 3270 117

RL MDC(2σ+/-)

LCS LCS

pCi/Sample

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 11100 10780 1130 20.0 64.4 pCi/Sample 97 87 - 120

Cobalt-60 11700 11610 1170 40.7 pCi/Sample 99 87 - 115

Client Sample ID: WAA-01-AF-PS-20150128Lab Sample ID: 160-10333-1 DU

Matrix: Filter Prep Type: Total/NA

Analysis Batch: 171882 Prep Batch: 171851

Cesium-137

Analyte

10.17U0.9008-0.386 U 3.92 20.0 7.21

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Other Detected 

Radionuclide

NoneNone

RL MDC(2σ+/-)

DU DU

pCi/Sample

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-10333-2Client: Tetra Tech EM Inc.

Project/Site: West Lake Landfill - Filters

Rad

Prep Batch: 171848

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter None160-10333-1 WAA-01-AF-PS-20150128 Total/NA

Filter None160-10333-1 DU WAA-01-AF-PS-20150128 Total/NA

Filter None160-10333-2 WAA-02-AF-PS-20150128 Total/NA

Filter None160-10333-3 WAA-03-AF-PS-20150128 Total/NA

Filter None160-10333-4 WAA-04-AF-PS-20150128 Total/NA

Filter None160-10333-5 WAA-05-AF-PS-20150128 Total/NA

Filter None160-10333-6 WAA-00-AF-FB-20150128 Total/NA

Filter NoneLCS 160-171848/2-A Lab Control Sample Total/NA

Filter NoneLCSB 160-171848/3-A Lab Control Sample Total/NA

Filter NoneMB 160-171848/1-A Method Blank Total/NA

Prep Batch: 171851

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Filter None160-10333-1 WAA-01-AF-PS-20150128 Total/NA

Filter None160-10333-1 DU WAA-01-AF-PS-20150128 Total/NA

Filter None160-10333-2 WAA-02-AF-PS-20150128 Total/NA

Filter None160-10333-3 WAA-03-AF-PS-20150128 Total/NA

Filter None160-10333-4 WAA-04-AF-PS-20150128 Total/NA

Filter None160-10333-5 WAA-05-AF-PS-20150128 Total/NA

Filter None160-10333-6 WAA-00-AF-FB-20150128 Total/NA

Filter NoneLCS 160-171851/2-A Lab Control Sample Total/NA

Filter NoneMB 160-171851/1-A Method Blank Total/NA

TestAmerica St. Louis

Page 15 of 15 2/10/2015
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Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: Pace Analytical Services, Inc. (Lenexa, Kansas) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 24, 2015 

Sample Delivery Group (SDG): 60187128 

Sample Numbers: 
WAA-01-RV-PS-20150128, WAA-02-RV-PS-20150128,  

WAA-03-RV-PS-20150128, WAA-04-RV-PS-20150128,  

WAA-04-RV-DU-20150128, WAA-05-RV-PS-20150128, and 

WAA-00-RV-TB-20150128 

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

 

 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified 

in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   24 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG 60187128 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG 60187128 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) 60187128 included five (5) environmental air (adsorbent tube) samples and 

two (2) QC samples (a field duplicate and a trip blank).  Samples were analyzed for selected volatile 

organic compounds via EPA Air Method TO-17.  The following summarizes the data validation that was 

performed. 

 

VOLATILE ORGANIC COMPOUND ANALYSIS 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the established holding time of 30 days 

from sample collection by tube to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  Satisfactory LCS and field duplicate sample analysis 

provided adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

No analytes were detected in the laboratory (method) field blank.  The field blank yielded a low 

concentration of m+p-xylenes.   All other field samples yielded considerably higher concentrations so no 

qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All LCS results were within QC limits.  No qualifications were applied. 

  

V. Surrogates 

 

All surrogate recoveries were within QC limits.  No qualifications were applied. 

 

VI. Comments 

 

No analytes were detected in the field samples.  

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no qualifications added.  All data are usable as reported for their 

intended purposes.   
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February 13, 2015

LIMS USE: FR - EMILY FISHER
LIMS OBJECT ID: 60187128

60187128
Project:
Pace Project No.:

RE:

Emily Fisher
TETRA TECH EMI
415 Oak
Kansas City, MO 64106

WESTLAKE LANDFILL

Dear Emily Fisher:
Enclosed are the analytical results for sample(s) received by the laboratory on January 29, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sherri Rosenstangle
sherri.rosenstangle@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 1 of 16
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CERTIFICATIONS

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 2 of 16
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SAMPLE SUMMARY

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

Lab ID Sample ID Matrix Date Collected Date Received

60187128001 WAA-01-RV-PS-20150128 Air 01/28/15 14:02 01/29/15 09:35

60187128002 WAA-02-RV-PS-20150128 Air 01/28/15 13:21 01/29/15 09:35

60187128003 WAA-03-RV-PS-20150128 Air 01/28/15 13:39 01/29/15 09:35

60187128004 WAA-04-RV-PS-20150128 Air 01/28/15 13:53 01/29/15 09:35

60187128005 WAA-05-RV-PS-20150128 Air 01/28/15 13:29 01/29/15 09:35

60187128006 WAA-04-RV-DU-20150128 Air 01/28/15 13:53 01/29/15 09:35

60187128007 WAA-00-RV-TB-20150128 Air 01/28/15 14:09 01/29/15 09:35

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 3 of 16
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60187128001 WAA-01-RV-PS-20150128 TO-17M 13 PASI-MRTP

60187128002 WAA-02-RV-PS-20150128 TO-17M 13 PASI-MRTP

60187128003 WAA-03-RV-PS-20150128 TO-17M 13 PASI-MRTP

60187128004 WAA-04-RV-PS-20150128 TO-17M 13 PASI-MRTP

60187128005 WAA-05-RV-PS-20150128 TO-17M 13 PASI-MRTP

60187128006 WAA-04-RV-DU-20150128 TO-17M 13 PASI-MRTP

60187128007 WAA-00-RV-TB-20150128 TO-17M 13 PASI-MRTP

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 4 of 16
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ANALYTICAL RESULTS 

Pace Analvtical Services, Inc. 

9608 Loiret Blvd 

Lenexa KS 66219 

(913)599-5665 

Project: WESTLAKE LANDFILL 

Pace Project No : 60187128 

Sample: WAA-01-RV-PS-20150128 

Parameters 

T017M voe MS AIR Passive 

cis-1,2-Dichloroethene 

trans-1 ,2-Dichloroethene 
Ethylbenzene 

!sopropylbenzene (Cumene) 
Methyl-tert-butyl ether 

letrachloroethene 
Trichloroethene 
1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 
Vinyl chloride 

m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 02113/201 5 05 38 PM 

Lab ID: 60187128001 Collected· 01128/15 14:02 Received: 01/29/15 09:35 Matrix: Air 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug./m3 0.074 02/06/15 06:41 
ND ug/m3 0.074 02106115 06:41 

0.32 ug/m3 0.074 02/06/15 06:41 
ND ug/m3 0.19 02106/15 06:41 

ND ug/m3 0.074 02/06/15 06:41 
0 .27 ug/m3 0.19 02/06/1 5 06:41 

ND ug/m3 0.19 02/06/15 06:41 

0.26 ug/m3 019 02/06115 06:41 
ND ug/m3 0.19 02/06/1 5 06:41 

ND ug/m3 0.074 02/06/15 06:41 

0.98 ug/m3 0.15 02/06/15 06.41 

0.34 ug/m3 0.074 02/06/15 06:41 

107 %. 02/06/15 06:41 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced. except m fult 

without the wrilten consent of Pace Analytical Services, Inc 

Analyzed CASNo 

02/06/15 21 :51 156-59-2 

02/06/15 21 :51 156-60-5 
02/06/15 21 :51 100-41-4 

02106115 21 :51 98-82-8 
02/06/15 21 :51 1634-04-4 
02/06/15 21 :51 127-18-4 

02/06/15 21 :51 79-01 -6 
02/06/15 21 :51 95-63-6 

02106115 21:51 108-67-8 
02/06/15 21 :51 75-01-4 

02106/15 21 :51 179601-23-1 

02/06/15 21 :51 95-47-6 

02106/15 21 :51 3114-55-4 

Qua I 

Page 5of16 
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ANALYTICAL RESULTS 

Pace Analytical Services, inc. 

9608 Loiret Blvd 

Lenexa KS 66219 

(913)599- 5665 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60187128 

Sample: WAA-02-RV-PS-20150128 

Parameters 

T017M VOC MS AIR Passive 

cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethyl benzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Tetrachtoroethene 
Trichtoroethene 
1,2,4-Trimethytbenzene 
1,3,5-Trimethytbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date. 021131201 s 05·3s PM 

Lab ID: 60187128002 Collected. 01/28/15 13·21 Received· 01/29/15 09:35 Matrix: Air 

Results Units Report Limit DF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02/06/15 06:41 
ND ug/m3 0.074 02/06115 06:41 

0.31 ug/m3 0.074 02106/15 06"41 
ND ug/m3 0.19 02106/15 06:41 
ND uglm3 0.074 02/06/15 06:41 

0.46 ug/m3 0.19 02106/15 06:41 
0.51 ug/m3 0.19 02/06/15 06.41 
0.27 ug/m3 0.19 02/06115 06:41 
ND ug/m3 0.19 02/06/15 06:41 
ND ug/m3 0.074 02/06/15 06:41 

0.96 ug/m3 0.15 02106/1 5 06:41 
0.33 ug/m3 0.074 02106/15 05·41 

106 %. 02/06/15 06:41 

REPORT OF LABORATORY ANALYSIS 

Thts report shall not be reproduced, e>Ccept in full 

wilhOut the written consent of Pace Analytical Services Inc 

Analyzed CAS No. 

02/06115 22.22 156-59-2 
02/06/15 22:22 156·60-5 
02/06/15 22:22 100-41-4 
02/06/15 22·22 98-82-8 
02/06/15 22:22 1634-04-4 
02106115 22:22 127-18-4 
02/06/15 22:22 79-01 -6 
02/06/15 22.22 95-63-6 
02/06/15 22:22 108-67-8 
02/06/15 22:22 75-01-4 
02106/15 22:22 179601-23-1 
02/06/15 22:22 95-47-6 

02/06/15 22:22 3114-55-4 

Qua I 

Page 6 of 16 



ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loiret Blvd. 

Lenexa. KS 66219 

(913)599-&66!> 

Project WESTLAKE LANDFILL 

Pace Project No.: 60187128 

Sample: WAA-03-RV-PS-20150128 Lab ID: 60187128003 Collected. 01128115 13:39 Received: 01 /29/15 09· 35 Matrix: Air 

Parameters Results Units Report limit OF Prepared Analyzed CASNo. Oual 

T017M VOC MS AIR Passive Analytical Method: T0-17M Preparation Method· T0-17M 

cis-1 .2-0ichloroethene ND uglm3 0.074 02/06115 06. 41 02/06/15 22:53 156-59-2 

trans-1.2-Dichloroethene ND ug/m3 0.074 02/06/15 06:41 02/06/15 22:53 156-60·5 

Ethylbenzene 0.29 ug/m3 0.074 02/06/15 06:41 02/06/15 22.53 100-41·4 

lsopropylbenzene (Cumene) ND ug/m3 0.19 02/06/15 06:41 02/06/15 22:53 98-62-B 

Methyl-tert-butyl ether ND ug/m3 0.074 02/06/15 06:41 02/06/15 22:53 1634-04-4 

Tetrachloroethene ND ug/m3 0.19 02/06/15 06:41 02/06/15 22:53 127-18-4 

Trichloroethene ND ug/m3 0.19 02/06/15 06:41 02/06/15 22:53 79-01 ·6 

1,2,4-Trimethylbenzene 0.32 ug/m3 0.19 02106/15 06:41 02/06/15 22:53 95·63-6 

1,3,5-Trimethylbenzene ND ug/m3 0.19 02/06115 06:41 02/06/15 22:53 108-67-8 

Vinyl chloride ND ug/m3 0.074 02/06/15 06:41 02/06/15 22:53 75-01-4 

m&p-Xylene 0.89 ugtm3 0.15 02/06/15 06:41 02/06/15 22:53 179601-23-1 

o-Xylene 0.30 ug/m3 0.074 02/06/15 06:41 02/06/15 22:53 95-47-6 
Surrogates 
Chlorobenzene-d5 (S) 113 %. 02/06/15 06:41 02/06/15 22·53 3114-55-4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reprod11ced. except m lull. 

Date: 02/13/2015 05:38 PM Mlhout the wntten consenl of f'ace Analyl1cal Services. Inc Page 7 of 16 



Project: WESTLAKE LANDFILL 

Pace Project No.: 60187128 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Lo1ret Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Sample: WAA-04-RV-PS-20150128 Lab ID: 60187128004 Collected: 01/2811513:53 Received: 01/29115 09:35 Matrix: Air 

Parameters 

T017M VOC MS AIR Passive 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Telrachloroethene 
Trichloroethene 
1,2.4-Trimethylbenzene 
1,3.5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date 02/13/2015 05'38 PM 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

NO uglm3 0 074 02/06/15 06:41 
ND uglm3 0.074 02/06115 06:41 

0.31 ug/m3 0.074 02/06/15 06:41 
ND ug/m3 0.19 02/06/15 06:41 
ND ug/m3 0.074 02/06/15 06:41 
ND uglm3 0.19 02/06/15 06:41 
ND ug/m3 0.19 02/06/15 06:41 

0.35 uglm3 0.19 02/06/15 06:41 
ND ug/m3 0.19 02/06/15 06:41 
ND uglm3 0.074 02/06/15 06:41 

0.91 ug/m3 0.15 02106/15 06:41 
0.31 ug/m3 0.074 02/06/15 06:41 

109 %. 02106/15 06:41 

tk<l& 
~lt~ I 

,..,....... 
~ 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced. except in fl.ill 

without the written consent of Pace Analytical SeN1ces. Inc 

Analyzed CAS No Qua I 

02/06115 23:25 156-59-2 
02/06/15 23·25 156-60-5 
02106/15 23:25 100-41-4 
02106/15 23:25 98-82-8 
02/06/15 23:25 1634-04-4 
02/06/15 23:25 127-18-4 
02/06/15 23:25 79-01-6 
02/06/15 23:25 95-63-6 
02/06115 23:25 108-67-8 
02/06115 23:25 75-01-4 
02/06115 23:25 179601-23-1 
02/06115 23:25 95-47-6 

02/06115 23:25 3114-55-4 

Page 8 of 16 



/'~Analytical' 
www.pace/llbs.<X1111 

Project WESTLAKE LANDFILL 

Pace Project No.: 60187128 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loiret Blvd. 

Lenexa. KS 66219 

(913)599-5665 

Sample: WAA-05-RV-PS-20150128 Lab ID: 60187128005 Collected: 01128/15 13:29 Received: 01/29/15 09:35 Matrix Air 

Parameters 

T017M VOC MS AIR Passive 

cis-1.2-Dichloroethene 
trans-1 .2-Dichloroethene 

Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Vinyl chloride 
m&p-Xylene 

o-Xylene 
Surrogates 
Chlorobenzene-d5 (S) 

Date. 0211312015 05.38 PM 

Results Units Report Limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02106/15 06:41 

ND ugfm3 0.074 02106/15 06:41 

0.37 ug/m3 0.074 02106/15 06:41 

ND ug/m3 0.19 02/06115 06:41 

ND ug/m3 0.074 02106115 06:41 

0.23 ug/m3 0 .19 02/06/15 06:41 

ND ug/m3 0.19 02/06115 06:41 

0.45 ug/m3 0.19 02/06/15 06:41 

ND ugtm3 0.19 02/06/15 06:41 

NO ug/m3 0074 02/06/15 06:41 

1.1 ugtm3 0.15 02/06/15 06:41 

0.39 ug/m3 0.074 02/06/15 06:41 

111 %. 02/06/15 06:41 

REPORT OF LABORATORY ANALYSIS 

Th1s report shall not be reproduced. excepl io full 

without the written consent or Pace Analytical Services. tnc. 

Analyzed CAS No. Oual 

02/06/15 23:57 156-59-2 

02/06/15 23:57 156-60-5 
02106/ 15 23:57 100-41-4 
02/06/15 23:57 98-82-8 
02106115 23:57 1634-04-4 
02106115 23:57 127-18-4 
02/06/15 23:57 79-01-6 
02/06/15 23:57 95-63-6 
02/06/15 23:57 108-67-8 

02/06115 23:57 75-01-4 
02/06/15 23:57 179601-23-1 

02/06115 23:57 95-47-6 

02/06115 23:57 3114-55-4 

Page 9of16 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 lo1ret Blvd. 

Lenexa. KS 66219 

(913)599-5665 

Project: WESTLAKE LANDFILL 

Pace Project No.: 60187128 

Sample: WAA ·04·RV·DU·20150128 

Parameters 

T017M VOC MS AIR Passive 

cis-1,2-Dichloroethene 

trans· 1.2-Dichloroethene 
Ethylbenzene 
lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 
Tetrachloroethene 
Trichloroethene 

1,2 .4-Trimethylbenzene 
1,3,S·Trimethylbenzene 
Vinyl chloride 

m&p-Xylene 

o-Xylene 
Surrogates 
Chlorobenzene-d5 (S} 

Date 02/1312015 05:38 PM 

Lab ID: 60187128006 Collected: 01/28115 13:53 Received: 01/29115 09:35 Matrix; Air 

Results Units Report limit OF Prepared 

Analytical Method: T0-17M Preparation Method: T0-17M 

ND ug/m3 0.074 02106/15 06:41 
ND ug/m3 0.074 02/06/15 06:41 

0.28 ug/m3 0.074 02/06/15 06:41 

ND ug/m3 0.19 02106115 06:41 

ND ugtm3 0.074 02/06/15 06:41 

NO ug/m3 0.19 02/06/15 06:41 

ND ug/m3 0.19 02/06/15 06:41 

0.25 ug/m3 0.19 02/06115 06:41 

ND ug/m3 0.19 02/06/15 06: 41 

ND ug/m3 0.074 02106/15 06:41 

0.84 ug/m3 0.15 02106/15 06:41 

0.29 ug/m3 0.074 02/06/15 06:41 

111 %. 02/06/15 06:41 

REPORT OF LABORATORY ANALYSIS 

Tt11s report shall not be reproduced. except rn full. 

without tile written consent of Pace Analytical Services. Inc 

Analyzed CAS No. Qua I 

02107/15 00:29 156-59-2 
02/07/15 00:29 156-60-5 

02/07/15 00:29 100-41-4 
02/07/15 00:29 98-82-8 

02107115 00:29 1634-04-4 
02/07/15 00:29 127-18-4 
02/07/15 00:29 79-01 -6 

02/07/15 00:29 95-63-6 
02/07/15 00:29 108-67-8 
02/07/15 00:29 75-01 -4 
02/07/15 00:29 179601-23-1 
02/07/15 00:29 95-47-6 

02/07/15 00:29 3114-55-4 

Page 10 of 16 
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

Sample: WAA-00-RV-TB-20150128 Lab ID: 60187128007 Collected: 01/28/15 14:09 Received: 01/29/15 09:35 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: TO-17M  Preparation Method: TO-17MTO17M VOC MS AIR Passive

cis-1,2-Dichloroethene ND ug/m3 02/07/15 01:01 156-59-202/06/15 06:410.074 1
trans-1,2-Dichloroethene ND ug/m3 02/07/15 01:01 156-60-502/06/15 06:410.074 1
Ethylbenzene ND ug/m3 02/07/15 01:01 100-41-402/06/15 06:410.074 1
Isopropylbenzene (Cumene) ND ug/m3 02/07/15 01:01 98-82-802/06/15 06:410.19 1
Methyl-tert-butyl ether ND ug/m3 02/07/15 01:01 1634-04-402/06/15 06:410.074 1
Tetrachloroethene ND ug/m3 02/07/15 01:01 127-18-402/06/15 06:410.19 1
Trichloroethene ND ug/m3 02/07/15 01:01 79-01-602/06/15 06:410.19 1
1,2,4-Trimethylbenzene ND ug/m3 02/07/15 01:01 95-63-602/06/15 06:410.19 1
1,3,5-Trimethylbenzene ND ug/m3 02/07/15 01:01 108-67-802/06/15 06:410.19 1
Vinyl chloride ND ug/m3 02/07/15 01:01 75-01-402/06/15 06:410.074 1
m&p-Xylene 0.21 ug/m3 02/07/15 01:01 179601-23-102/06/15 06:410.15 1
o-Xylene ND ug/m3 02/07/15 01:01 95-47-602/06/15 06:410.074 1
Surrogates
Chlorobenzene-d5 (S) 105 %. 02/07/15 01:01 3114-55-402/06/15 06:411

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/13/2015 05:38 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/22462
TO-17M

TO-17M
TO17 MSS AIR

Associated Lab Samples: 60187128001, 60187128002, 60187128003, 60187128004, 60187128005, 60187128006, 60187128007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1896384
Associated Lab Samples: 60187128001, 60187128002, 60187128003, 60187128004, 60187128005, 60187128006, 60187128007

Matrix: Air

Analyzed

1,2,4-Trimethylbenzene ug/m3 ND 0.19 02/06/15 15:15
1,3,5-Trimethylbenzene ug/m3 ND 0.19 02/06/15 15:15
cis-1,2-Dichloroethene ug/m3 ND 0.074 02/06/15 15:15
Ethylbenzene ug/m3 ND 0.074 02/06/15 15:15
Isopropylbenzene (Cumene) ug/m3 ND 0.19 02/06/15 15:15
m&p-Xylene ug/m3 ND 0.15 02/06/15 15:15
Methyl-tert-butyl ether ug/m3 ND 0.074 02/06/15 15:15
o-Xylene ug/m3 ND 0.074 02/06/15 15:15
Tetrachloroethene ug/m3 ND 0.19 02/06/15 15:15
trans-1,2-Dichloroethene ug/m3 ND 0.074 02/06/15 15:15
Trichloroethene ug/m3 ND 0.19 02/06/15 15:15
Vinyl chloride ug/m3 ND 0.074 02/06/15 15:15
Chlorobenzene-d5 (S) %. 97 02/06/15 15:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1896385LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/m3 127118 108 70-130
1,3,5-Trimethylbenzene ug/m3 123118 105 70-130
cis-1,2-Dichloroethene ug/m3 87.579.6 110 70-130
Ethylbenzene ug/m3 90.388.5 102 70-130
Isopropylbenzene (Cumene) ug/m3 10598.4 107 70-130
m&p-Xylene ug/m3 90.785.3 106 70-130
Methyl-tert-butyl ether ug/m3 81.763.1 129 70-130
o-Xylene ug/m3 96.492.1 105 70-130
Tetrachloroethene ug/m3 147139 106 70-130
trans-1,2-Dichloroethene ug/m3 89.379.6 112 70-130
Trichloroethene ug/m3 117104 113 70-130
Vinyl chloride ug/m3 54.951.5 107 70-130
Chlorobenzene-d5 (S) %. 101

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/13/2015 05:38 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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QUALIFIERS

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/13/2015 05:38 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 13 of 16



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60187128
WESTLAKE LANDFILL

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60187128001 AIR/22462 AIR/22463WAA-01-RV-PS-20150128 TO-17M TO-17M
60187128002 AIR/22462 AIR/22463WAA-02-RV-PS-20150128 TO-17M TO-17M
60187128003 AIR/22462 AIR/22463WAA-03-RV-PS-20150128 TO-17M TO-17M
60187128004 AIR/22462 AIR/22463WAA-04-RV-PS-20150128 TO-17M TO-17M
60187128005 AIR/22462 AIR/22463WAA-05-RV-PS-20150128 TO-17M TO-17M
60187128006 AIR/22462 AIR/22463WAA-04-RV-DU-20150128 TO-17M TO-17M
60187128007 AIR/22462 AIR/22463WAA-00-RV-TB-20150128 TO-17M TO-17M

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/13/2015 05:38 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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103I9025140058.000 1 SDG P1500232 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: ALS Environmental (Simi Valley, California) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): P15000232 

Sample Numbers: 
WAA-01-RH-PS-20150119, WAA-02-RH-PS-20150119, WAA-03-

RH-PS-20150119, WAA-04-RH-PS-20150119, WAA-04-RH-DU-

20150119, WAA-05-RH-PS-20150119, and WAA-00-RH-TB-

20150119 

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

 

 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified 

in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 

 



103I9025140058.000 2 SDG P1500232 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 

 



103I9025140058.000 3 SDG P1500232 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) P1500232 included five (5) environmental air (Radiello™ adsorbent tube) 

samples and two (2) QC samples (a field duplicate and a trip blank).    Samples were analyzed for 

hydrogen sulfide via the laboratory’s implementation of the manufacturer’s method.  The following 

summarizes the data validation that was performed. 

 

VOLATILE ORGANIC COMPOUND ANALYSIS 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the accepted holding time of 30 days 

from sample collection by tube to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  Satisfactory LCS and field duplicate sample analysis 

provided adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

No analytes were detected in the laboratory (method) and field blanks.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All results for the duplicate LCS were within QC limits. 

  

V. Surrogates 

 

Surrogates are not used in this analysis. 

 

VI. Comments 

 

All detected results in the field samples were less than the sample reporting limits, which correspond to 

the lowest calibration standard.  The laboratory correctly qualified these results as estimated and flagged 

them “J”.    All detected results, including the field duplicate pair, were quite similar. 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no qualifications added.  All data are usable as reported for their 

intended purposes.   



 

2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

LABORATORY REPORT 
 
 
 
January 30, 2015 
 
 
 
Rob Monnig 
Tetra Tech, Incorporated 
415 Oak Street   
Kansas City, MO 64106 
 
RE: West Lake Landfill / 103X9025140058  
 
Dear Rob: 
 
Enclosed are the results of the samples submitted to our laboratory on January 21, 2015.  For 
your reference, these analyses have been assigned our service request number P1500232. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Sue Anderson 
Project Manager 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

Client:  Tetra Tech, Incorporated        Service Request No: P1500232 
Project:  West Lake Landfill / 103X9025140058      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on January 21, 2015 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 
 
Hydrogen Sulfide in Air (H

2
S) Analysis 

 
The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and 
analyzed by colorimetric method using a spectrophotometer.  This method is not included on 
the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
 
 
 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2014025 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 838341 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

14-5 
Utah DOH  
(NELAP) 

http://www.health.utah.gov/lab/labimp/certification/index.html  
CA01627201

4-4 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

3 of 14

http://www.alsglobal.com/
http://www.aihaaccreditedlabs.org/
http://www.azdhs.gov/lab/license/env.htm
http://www.pjlabs.com/search-accredited-labs
http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-services/labcert/labcert.htm
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-services/labcert/labcert.htm
http://www.health.state.mn.us/accreditation
http://www.nj.gov/dep/oqa/
http://www.wadsworth.org/labcert/elap/elap.html
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaboratoryAccreditation/Pages/index.aspx
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaboratoryAccreditation/Pages/index.aspx
http://www.depweb.state.pa.us/labs
http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html
http://www.health.utah.gov/lab/labimp/certification/index.html
http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html
http://www.alsglobal.com/


P1500232_Detail Summary_1501291209_RG.xls - DETAIL SUMMARY

Client: Tetra Tech, Incorporated Service Request: P1500232
Project ID: West Lake Landfill / 103X9025140058

Date Received: 1/21/2015
Time Received: 10:05

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
WAA-01-RH-PS-20150119 P1500232-001 Air 1/19/2015 14:01 X
WAA-02-RH-PS-20150119 P1500232-002 Air 1/19/2015 13:14 X
WAA-03-RH-PS-20150119 P1500232-003 Air 1/19/2015 13:40 X
WAA-04-RH-PS-20150119 P1500232-004 Air 1/19/2015 13:52 X
WAA-05-RH-PS-20150119 P1500232-005 Air 1/19/2015 13:20 X
WAA-04-RH-DU-20150119 P1500232-006 Air 1/19/2015 13:52 X
WAA-00-RH-TB-20150119 P1500232-007 Air 1/19/2015 13:00 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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1/30/15 11:42 AMP1500232_Tetra Tech, Incorporated_West Lake Landfill _ 103X9025140058.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Tetra Tech, Incorporated Work order: P1500232
Project: West Lake Landfill / 103X9025140058
Sample(s) received on: 1/21/15 Date opened: 1/21/15 by: ADAVID

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  10° C     Blank Temperature:  ° C   
9 Was a trip blank received?   

10 Were custody seals on outside of cooler/Box?   
Location of seal(s)? Sealing Lid?   

Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1500232-006.01
P1500232-007.01

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1500232-001.01
P1500232-002.01
P1500232-003.01
P1500232-004.01
P1500232-005.01
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Client: Tetra Tech, Incorporated 

ALS ENVIRONMENT AL 

RESULTS OF ANALYSIS 
Page I of I 

C lient Project ID: West Lake Landfill/ I03X9025140058 

Test Code: 
Instrument ID: 
Analyst: 
Sampling Media: 

ALS AQL I 10 
P-UV-Vis-0 I 
Sue Anderson 
Radiello Tube(s) 

Hydrogen Sulfide 

ALS Project ID: Pl500232 

Date(s) Collected: I / 19/15 
Date Received: I /21/15 
Dale Extracted: 112 1/ I5 
Date Analyzed: 1/21/ I 5 

Test Notes: Desorption Volume: 0.010 Liter(s) 

Sampling 
Client Sample ID ALS Sample ID Time Dilution Result MRL MDL l~csu l t MRL MDL 

Minutes Factor ng/Sam[!lc n~Samplc n~Sam~lc µ!lm~ ~~m1 ~l~ll1l 
W/\1\-IJ! .RI !-PS-20150119 P 1500232-00 I 20155 1.0 280 570 110 0.29 0.59 0.1 ! 
W /\A·<l1·RI l· l'S·'.lO 150 11 'l p 1500232-002 20165 1.0 220 570 110 0.22 0.58 0.11 
Wl\/\.Jl3-RI 1-PS-2<1150119 p 1500232-003 20 170 1.0 160 570 I IO 0.16 0.58 0. 11 
W/\/\-04-!Ul-PS-20150119 Pl500232-004 20169 1.0 290 570 110 0.30 0.58 0.1 I 
W/\/\·05-Rll-PS-20150119 PI 500232-005 2016 1 1.0 240 570 110 0.24 0.58 0.11 -------- - ------ - -------
WJ\/\.(J.1.Rlt·Dl.1·20! 50119 p [ 500232-006 20169 1.0 240 570 I 10 0.24 
W/\/\·OO·Rll-Tfi-20150119 PI 500232-007 NA 1.0 ND 570 I 10 NA 
Method Blank P\50121 -MB NA 1.0 ND 570 110 NA 

ND = Compound was analyzed for. but not detected above the Jaborat01y repo11ing limit. 
J .., The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 
NA = Not applicable. 

l'l'>OO~l? .\QI l lll l~t•l ~~ll•IO ~( <h · Samvk 
7 of 14 

/ 
'2 cp f_) 

0.58 0.11 
NA NA 
NA NA 

Data 
Qualifier 

,J 

.J 
J 
.J 
J 
.J 



AQL_110_MDL.xls - PageNo.:P1500232_AQL 110_1501221050_SC.xls - DLCS

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Tetra Tech, Incorporated
Duplicate Lab Control Sample ALS Project ID: P1500232
West Lake Landfill / 103X9025140058 ALS Sample ID: P150121-LCS,

P150121-DLCS

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

Test Code: ALS AQL 110 Date Sampled: NA
Instrument ID: P-UV-Vis-01 Date Received: NA
Analyst: Sue Anderson Date Analyzed: 1/21/15
Sampling Media: Radiello Tube(s) Volume(s) Analyzed: NA
Test Notes:  

Spike Amount ALS Relative
LCS / DLCS LCS DLCS LCS DLCS Acceptance Percent RPD Data

µg/L µg/L µg/L   Limits Difference Limit Qualifier

500 536 538 107 108 73-129 1 5

Compound

Hydrogen Sulfide

Client Sample ID:
Client Project ID:

% RecoveryResult
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Run 

Reagents 

RAD ·1 Ferric Chlo · 

Amino Sulfuric 

radiello Tube 

Calibration Curve: RAD 171 diluted to volume with Deionized Water 

ml 0.05 50 0.20 50 

IRun 

Reference or Lot # Exp. D9te 

Corr. Coeff 

Result H2S 

ppbV** 

Solution 

L Amino Sulfuric 
repped prior to 
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Service 

Calibration Curve: RAD 171 diluted to volume with Deionized Water 

ICV /CCV Acceptance Criteria: 90 -110% 

LCS/DLCS Acceptance Criteria: 73 129% 

RPD Acceptance Criteria: ~5% 

0.05 50 

Run 

Note: the results as calculated on the Bench Sheet may vary slightly than what is reported due to sig figs used for calculation. 

Reagents 

Ferric Chloride 

Amino Sulfuric 

radiello Tube 

Run 

.0150 

Solution 

10 rnl Ferric Cl + 5 

"-•ml Amino Sulfuric 
prepped prior to 

coloring step 
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CAUTION: Do not swallow. Wash the hands thoroughly after use. Avoid contact with the eyes,, skin and clothes. In ca.<e of contact with eyes, flush 
with large amounts of running water for at least 15 minutes. See MSDS for complete safety information. 

Code RAD17! allows you to prepare as many as 50 calibration curves. 
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103I9025140058.000 1 SDG P1500342 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: ALS Environmental (Simi Valley, California) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): P15000342 

Sample Numbers: 
WAA-01-RH-PS-20150128, WAA-02-RH-PS-20150128, WAA-03-

RH-PS-20150128, WAA-04-RH-PS-20150128, WAA-04-RH-DU-

20150128, WAA-05-RH-PS-20150128, and WAA-00-RH-TB-

20150128 

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

 

 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified 

in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 
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103I9025140058.000 2 SDG P1500342 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 
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103I9025140058.000 3 SDG P1500342 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) P1500342 included five (5) environmental air (Radiello™ adsorbent tube) 

samples and two (2) QC samples (a field duplicate and a trip blank).    Samples were analyzed for 

hydrogen sulfide via the laboratory’s implementation of the manufacturer’s method.  The following 

summarizes the data validation that was performed. 

 

VOLATILE ORGANIC COMPOUND ANALYSIS 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the accepted holding time of 30 days 

from sample collection by tube to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  Satisfactory LCS and field duplicate sample analysis 

provided adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

No analytes were detected in the laboratory (method) and field blanks.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All results for the duplicate LCS were within QC limits. 

  

V. Surrogates 

 

Surrogates are not used in this analysis. 

 

VI. Comments 

 

All detected results in the field samples were less than the sample reporting limits, which correspond to 

the lowest calibration standard.  The laboratory correctly qualified these results as estimated and flagged 

them “J”.    All detected results, including the field duplicate pair, were quite similar. 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no qualifications added.  All data are usable as reported for their 

intended purposes.   
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

LABORATORY REPORT 
 
 
 
February 17, 2015 
 
 
 
Rob Monnig 
Tetra Tech, Incorporated 
415 Oak Street   
Kansas City, MO 64106 
 
RE: West Lake Landfill / 103X9025140058  
 
Dear Rob: 
 
Enclosed are the results of the samples submitted to our laboratory on January 29, 2015.  For 
your reference, these analyses have been assigned our service request number P1500342. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Sue Anderson 
Project Manager 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

Client:  Tetra Tech, Incorporated        Service Request No: P1500342 
Project:  West Lake Landfill / 103X9025140058      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on January 29, 2015 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 
 
Hydrogen Sulfide in Air (H

2
S) Analysis 

 
The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and 
analyzed by colorimetric method using a spectrophotometer.  This method is not included on 
the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
 
 
 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2014025 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 838341 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

14-5 
Utah DOH  
(NELAP) 

http://www.health.utah.gov/lab/labimp/certification/index.html  
CA01627201

4-4 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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P1500342_Detail Summary_1502121531_RG.xls - DETAIL SUMMARY

Client: Tetra Tech, Incorporated Service Request: P1500342
Project ID: West Lake Landfill / 103X9025140058

Date Received: 1/29/2015
Time Received: 09:40

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
WAA-01-RH-PS-20150128 P1500342-001 Air 1/28/2015 14:02 X
WAA-02-RH-PS-20150128 P1500342-002 Air 1/28/2015 13:21 X
WAA-03-RH-PS-20150128 P1500342-003 Air 1/28/2015 13:39 X
WAA-04-RH-PS-20150128 P1500342-004 Air 1/28/2015 13:53 X
WAA-05-RH-PS-20150128 P1500342-005 Air 1/28/2015 13:29 X
WAA-04-RH-DU-20150128 P1500342-006 Air 1/28/2015 13:53 X
WAA-00-RH-TB-20150128 P1500342-007 Air 1/28/2015 14:09 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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2/16/2015 11:15 AMP1500342_Tetra Tech, Incorporated_West Lake Landfill _ 103X9025140058.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Tetra Tech, Incorporated Work order: P1500342
Project: West Lake Landfill / 103X9025140058
Sample(s) received on: 1/29/2015 Date opened: 1/29/2015 by: KKELPE

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  1° C     Blank Temperature:  ° C   
9 Was a blank tube received?   

10 Were custody seals on outside of cooler/Box?   
Location of seal(s)? Sealing Lid?   

Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Wet Ice

  Explain any discrepancies: (include lab sample ID numbers):

P1500342-006.01
P1500342-007.01

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1500342-001.01
P1500342-002.01
P1500342-003.01
P1500342-004.01
P1500342-005.01
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AQL_110_MDL.xls - PageNo.:P1500342_AQL 110_1502121514_RD.xls - DLCS

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Tetra Tech, Incorporated
Duplicate Lab Control Sample ALS Project ID: P1500342
West Lake Landfill / 103X9025140058 ALS Sample ID: P150211-LCS,

P150211-DLCS

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

Test Code: ALS AQL 110 Date Sampled: NA
Instrument ID: P-UV-Vis-01 Date Received: NA
Analyst: Sue Anderson Date Analyzed: 2/11/15
Sampling Media: Radiello Tube(s) Volume(s) Analyzed: NA
Test Notes:  

Spike Amount ALS Relative
LCS / DLCS LCS DLCS LCS DLCS Acceptance Percent RPD Data

µg/L µg/L µg/L   Limits Difference Limit Qualifier

500 549 545 110 109 73-129 1 5

Compound

Hydrogen Sulfide

Client Sample ID:
Client Project ID:

% RecoveryResult
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A Hydrogen Sulfi~e (H2Sl in Air Bench Sheet . 

·:-·- ~~ ..... ~:-<. -- i ;. · ·. · ·;:;t 

~~ Enuironmental 
Servic.e Request#: f;5q:J~~:;< fiYJott6( Prep Run#: ~~/Is-

Ref# 

RAD 171 Stock 
Sulfide ICVICCV 

Calibration Curve: 

10 ml ali uot of each Prep run 

u /L (ppb) 

Sample ID 
l:zzt; -
J'a/ _'7/;_ov"'J { c 
INlA I 
1/vJA-t. 
~Ufl ~oOv'1(L 

DU~ T 
IPib'WJ@-tOI 

--J.I)/ 
-~IJ/ 
~d/ 
~ 
Y./~ 

Sampling 
Time (mins) -
----
I!J1&! 
J¥lFl 
~ 
iJij_f2j 
~ 
~ -

NA 
0 

() ,(J()J 

Temp 
Extract Volume 

(L) -
if.i~GI 0.010 -
'V 
~,9vC 

'V "" 

Dilution 

--...,.;..-

---- · 
-------· --
__.....~-

-~ 

~ 

Reagents 
Ferric Chloride 

Amino Sulfuric 

radiello Tube 

0.20/50 1.0/50 Corr. Coeff 

Jf:~t.o55 
~ 

e!Tll) corrected · 

Blank Subtract Absorbance @ Corrected Result I Result H2S 
Abs. 665 nm Abs. * ppbV ... 

- o.ooo o .ooo 

Result 
I J ... ....Jr'\ 

ugm /J.J 

- I o._ 5?1'1 I 11. ~3 t1 I 5.0~ /ow_'PD 
- I (}. 0/3 I (). 0/~ IJo.U£11·&1 ..t//0· 

-
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~~~~~~~~~~~~~~~~-7~~ 
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•concentration after blank subtraction (as applicable) 77:;1'11-' ~ \ 
Comments:**H,S in ppbV = ng H,S I (0.096 ng/ppb · min) x time in minutes: ***ug/m3 = ppbVvH~ 34.09 MW of H,S /24.46 gas constant) uf.1ti.EP70AI · 8 ) __ 

._........ -
LCS (500 ug/L): spike t "th 0.5 ml of freshly prepped 10 ppm sulfide solution (0.0764g Sodium Sulfide wf ~~ up to 1 L "th D up to 10 ml desorb volume APPL-'1. 70 &~, --:--r 
Prepped By: 1 ~rJ:ftf!: l ¥o ~ki'<IUI'V'luvrt'c 
Analyzed By: Date: _ _.I.L.f-+>.!1 f-L-~:7""-....r-,...;~l):::.._ _________ _ 

Reviewed By: Date:_---:::.;..,_..p..,,_,_,::t-------------~-
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A Hydrogen Sulfide (H,S) in Air Bench Sheet 

At9AOL 110 
enulrant!ental . 

Service Request#:'/';;7Jd.?/:.?: J't~Ot{f'( Prep Run#: ;;;R?IIa' 

~~Jj-~o/Jd-
Run#: 1/5;7/ b g' 

Reagents 

RAD 171 Stock Ferric Chloride 

Sulfide ICV/CCV Amino Sulfuric 

radielfo Tube 

Calibration Curve· 

10 ml aliquot of each Prep run NA I 0.05/50 0.10/50 0.20/50 0.75/50 1.0/50 Corr. Coeff 

u IL (ppb) 115 DW"~I .os< 
Abs. @ 665 nm 0 ,J-;);;J-

. . ··--- · ._ ~- ··- . . :·~-- .... ~ . : ~ -~.~-. " . :._ ·. · ... _._ . ... _ .. _ .. . .• - - • • Temp COrrecteil 

Sampling 
Sample ID Time (mins) I Temp 

7JT7iJJifJ · 7.1J t L 0 I ,vt? ----- -

:-~0/I__LOO~I { 
-s:-OtT/ C?' rn I 
-~.011 ./t't"1~ v 

JI -i:u11 -0 _I rv~ 
~zooi5Til -

- - :? --
ICV/CCV Acceptance Criteria: 90 -110% 

J---LCS/DLCS Acceptance Crit eria: 73 - 129" 

1---- RPD Acceptance Crit e ria: ~5" 

Extract Volume 
(L) 

o.D tO 

v 

............. 

Dilution 
Blank Subtract I Absorbance@ I Corrected 

Abs. 665 nm Abs.• 
Result I Result I Result H2S 

ug/L (e_ijb) ngfsample ppbV*• 

P, t:1 r;<S_ _ l.tJ; f!1_!£_ · ·1 t;, ooz - t. t5' At~ ·- ~II 0 
.&l'13'i: . IM?WI ~ 

- · tJ./1~0 I c:? ... t'/.7-1 1~'9??'1 I"PII~ ~II b,a-v - o.~ I tJ, O/G21 l?,q?'t I/Jt?l2ll t9t!Q'" 
r;·L030 1-,:9. 0/71 l'f.9~ llt//,60/l o-;~o 

'tl o. OJ ~ o. WO Fi.o 57 .a;,(J L/1 D ·-- --~ 

Note: the results as calculated on the Bench Sheet may vary slightly than what is reported due to slg figs used for calculation. 

Result 
ug/m3*** 

~rJ 1 

~r 
.? tJ.;z;;; 
o,~R; 
o,;;-(p 
&, ;;!!_ 

1°~5ri 

·- . "" 

LCS (500 ug/L): spik 

Prepped By:__.t:::-:::::o~"'---1-:r-----=---------------
Analyzed By: ~ 
Reviewed By: f'A4 
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103I9025140058.000 1 SDG P1500481 

Tetra Tech, Inc. 

DATA VALIDATION REPORT 

LEVEL II 
 

Site: West Lake Landfill Site, Bridgeton, Missouri 

Laboratory: ALS Environmental (Simi Valley, California) 

Data Reviewer: Harry Ellis, Tetra Tech, Inc. (Tetra Tech) 

Review Date February 25, 2015 

Sample Delivery Group (SDG): P15000481 

Sample Numbers: 
WAA-01-RH-PS-20150204, WAA-02-RH-PS-20150204, WAA-03-

RH-PS-20150204, WAA-04-RH-PS-20150204, WAA-04-RH-DU-

20150204, WAA-05-RH-PS-20150204, and WAA-00-RH-TB-

20150204 

Matrix / Number of Samples: 5 Air Samples, 1 Field Duplicate Sample, and 1 Trip Blank 

 

 
The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 

documents entitled "Contract Laboratory Program National Functional Guidelines for Superfund Organic 

Methods Data Review" (9240.1-48), June 2008.  In addition, the Tetra Tech document “Review of Data 

Packages from Subcontracted Laboratories” (February 2002) was used along with other criteria specified 

in the applicable methods. 

 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 

apparent from the summary data package.  The following sections discuss any problems or deficiencies 

that were found, and data qualifications applied because of non-compliant QC.  The data review was 

limited to the available field and laboratory QC information submitted with the project-specific data 

package. 

 

I, Harry Ellis, certify that all data validation criteria outlined in the above-referenced documents were 

assessed, and any qualifications made to the data accorded with those documents. 

 

   25 February 2015 

 

 

Certified by Harry Ellis, Chemist   Date 
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103I9025140058.000 2 SDG P1500481 

DATA VALIDATION QUALIFIERS 
 

 

U — The analyte was not detected above the reported sample quantitation limit. 

 

J — The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ — The analyte was not detected above the reported sample quantitation limit, which is 

estimated. 

 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet QC criteria.  Presence or absence of the analyte cannot be verified. 
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103I9025140058.000 3 SDG P1500481 

DATA ASSESSMENT 
 

 

Sample delivery group (SDG) P1500481 included five (5) environmental air (Radiello™ adsorbent tube) 

samples and two (2) QC samples (a field duplicate and a trip blank).    Samples were analyzed for 

hydrogen sulfide via the laboratory’s implementation of the manufacturer’s method.  The following 

summarizes the data validation that was performed. 

 

VOLATILE ORGANIC COMPOUND ANALYSIS 
 

I. Holding Time and Chain of Custody (COC) Requirements 

 

The samples were received by the laboratory and analyzed within the accepted holding time of 30 days 

from sample collection by tube to analysis.   No data were qualified. 

 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

 

MS/MSD analyses are not practical for air analyses.  Satisfactory LCS and field duplicate sample analysis 

provided adequate data on precision and accuracy.  No qualifications were applied.    

 

III. Blanks 

 

No analytes were detected in the laboratory (method) and field blanks.  No qualifications were applied. 

 

IV. Laboratory Control Sample (LCS) 

 

All results for the duplicate LCS were within QC limits. 

  

V. Surrogates 

 

Surrogates are not used in this analysis. 

 

VI. Comments 

 

All detected results in the field samples were less than the sample reporting limits, which correspond to 

the lowest calibration standard.  The laboratory correctly qualified these results as estimated and flagged 

them “J”.    All detected results, including the field duplicate pair, were quite similar. 

 

VII. Overall Assessment of Data  
 

Overall data quality is acceptable, with no qualifications added.  All data are usable as reported for their 

intended purposes.   
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

LABORATORY REPORT 
 
 
 
February 17, 2015 
 
 
 
Rob Monnig 
Tetra Tech, Incorporated 
415 Oak Street   
Kansas City, MO 64106 
 
RE: West Lake Landfill / 103X9025140058  
 
Dear Rob: 
 
Enclosed are the results of the samples submitted to our laboratory on February 6, 2015.  For 
your reference, these analyses have been assigned our service request number P1500481. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Sue Anderson 
Project Manager 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

Client:  Tetra Tech, Incorporated        Service Request No: P1500481 
Project:  West Lake Landfill / 103X9025140058      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on February 6, 2015 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the samples at the time of sample receipt. 
 
Hydrogen Sulfide in Air (H

2
S) Analysis 

 
The samples were prepared in accordance with CAS AQL 110 for hydrogen sulfide in air and 
analyzed by colorimetric method using a spectrophotometer.  This method is not included on 
the laboratory’s NELAP, DoD-ELAP, or AIHA-LAP scope of accreditation. 
______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
 
 
 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

AIHA http://www.aihaaccreditedlabs.org 101661 

Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0694 

DoD ELAP http://www.pjlabs.com/search-accredited-labs L14-2 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2014025 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 838341 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

CA200007 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

14-5 
Utah DOH  
(NELAP) 

http://www.health.utah.gov/lab/labimp/certification/index.html  
CA01627201

4-4 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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P1500481_Detail Summary_1502131037_RG.xls - DETAIL SUMMARY

Client: Tetra Tech, Incorporated Service Request: P1500481
Project ID: West Lake Landfill / 103X9025140058

Date Received: 2/6/2015
Time Received: 09:40

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
WAA-01-RH-PS-20150204 P1500481-001 Air 2/4/2015 14:07 X
WAA-02-RH-PS-20150204 P1500481-002 Air 2/4/2015 13:29 X
WAA-03-RH-PS-20150204 P1500481-003 Air 2/4/2015 13:50 X
WAA-04-RH-PS-20150204 P1500481-004 Air 2/4/2015 13:57 X
WAA-05-RH-PS-20150204 P1500481-005 Air 2/4/2015 13:37 X
WAA-04-RH-DU-20150204 P1500481-006 Air 2/4/2015 13:57 X
WAA-00-RH-TB-20150204 P1500481-007 Air 2/4/2015 14:14 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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2/16/2015 11:17 AMP1500481_Tetra Tech, Incorporated_West Lake Landfill _ 103X9025140058.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Tetra Tech, Incorporated Work order: P1500481
Project: West Lake Landfill / 103X9025140058
Sample(s) received on: 2/6/2015 Date opened: 2/6/2015 by: ADAVID

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Container(s) supplied by ALS?   
3 Did sample containers arrive in good condition?   
4 Were chain-of-custody papers used and filled out?   
5 Did sample container labels and/or tags agree with custody papers?   
6 Was sample volume received adequate for analysis?   
7 Are samples within specified holding times?   
8 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

  
9 Was a blank tube received?   

10 Were custody seals on outside of cooler/Box?   
Location of seal(s)? Sealing Lid?   

Were signature and date included?   
Were seals intact?   
Were custody seals on outside of sample container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

11   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
12 Tubes:                 Are the tubes capped and intact?   

                             Do they contain moisture?   
13 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)
Passive (Radiello H2S)

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

P1500481-006.01
P1500481-007.01

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1500481-001.01
P1500481-002.01
P1500481-003.01
P1500481-004.01
P1500481-005.01

10 of 18



11 of 18



AQL_110_MDL.xls - PageNo.:P1500481_AQL 110_1502121648_RD.xls - DLCS

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Tetra Tech, Incorporated
Duplicate Lab Control Sample ALS Project ID: P1500481
West Lake Landfill / 103X9025140058 ALS Sample ID: P150211-LCS,

P150211-DLCS

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary

Test Code: ALS AQL 110 Date Sampled: NA
Instrument ID: P-UV-Vis-01 Date Received: NA
Analyst: Sue Anderson Date Analyzed: 2/11/15
Sampling Media: Radiello Tube(s) Volume(s) Analyzed: NA
Test Notes:  

Spike Amount ALS Relative
LCS / DLCS LCS DLCS LCS DLCS Acceptance Percent RPD Data

µg/L µg/L µg/L   Limits Difference Limit Qualifier

500 549 545 110 109 73-129 1 5

Compound

Hydrogen Sulfide

Client Sample ID:
Client Project ID:

% RecoveryResult
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